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ABSTRACT
The Matoaka Woods, owned by the College of William and Mary in 
Williamsburg, Virginia, has been identified as one of the best examples of a maturing 
post-cultivation forest in the Virginia Coastal Plain. Nineteen permanent plots were 
established in the more mature upland portions of the Matoaka Woods in the summer 
of 2002, utilizing the North Carolina Vegetation Survey (NCVS) protocol.
Permanent plots already established in the woods in 1994, using a single circular plot 
method (SCPM), were resampled and the results compared to the NCVS results. In 
the NCVS plots, Fagus grandifolia, Quercus alba and Liriodendron tulipifera had the 
highest importance among stems greater than 10cm, with the SCPM plots showing 
the same trends. NCVS plots had Comusflorida, F. grandifolia, Acer rubrum and 
Ilex opaca with the highest importance among stems less than 10cm, as did SCPM 
plots. Quercus alba and F. grandifolia dominated canopy cover, F. grandifolia 
dominated intermediate cover and Vaccinium/Gaylussacia spp. combined dominated 
ground cover. It is suggested here that the NCVS protocol be modified to record 
cover estimates on three strata of a forest, as this provides a greater depth of 
information.
Resampling of SCPM plots found that A. rubrum, C. florida, Viburnum spp. 
and Euonymus americana had decreased in sapling and seedling relative density 
drastically over the nine year period, while F. grandifolia, I. opaca and 
Vaccinium/Gaylussacia spp. combined increased in sapling and seedling relative 
density. Detrended correspondence analysis of these results showed little separation 
among years based on large and small tree classes. However, plots did separate based
on the year sampled in SCPM sapling and seedling analysis; a possible cause for this 
change is differential deer browsing. Browsing by deer could drastically reduce the 
growth of seedlings on the forest floor, thus impacting the future structure of the 
forest. Differential browsing could reduce the seedlings of only certain species, thus 
allowing those species not browsed an advantage. The change to saplings and 
seedlings found with the SCPM plots would not have been discovered if the NCVS 
protocol had been used in the previously established study, and it is suggested that the 
NCVS protocol be modified to include measurements of sapling and seedling density.
LONG TERM PERMANENT VEGETATION PLOT STUDIES IN THE 
MATOAKA WOODS, WILLIAMSBURG, VIRGINIA
2Introduction
Permanent European settlement of the Virginia Coastal Plain dates to the 
Jamestown settlement of 1607, the oldest permanent English settlement in North 
America. The structure of the native forests was not quantitatively sampled by the 
colonists, but it was noted that the upland forests contained mostly hickory (Carya spp.), 
walnut (Juglans spp ), beech (Fagus grandifolia), maple (Acer spp ), yellow poplar 
(Liriodendron tulipifera), chestnut (Castanea spp.) and oak (Quercus spp.) (Beverley, 
1705). Pines (Pirns spp.) were present only along the coast, and much of the area in the 
Virginia Coastal Plain (hereafter VCP) bore evidence of fire management employed by 
the Native Americans (Maxwell, 1910). Development of the English and then American 
societies in the area further contributed to maintaining small, disturbed tracts of forest. 
Thus, natural forest vegetation of the VCP was completely destroyed before any 
scientific description of its composition could be recorded.
In the 20th century, studies of multiple examples of post-cultivation and post­
timbering successional forests have produced a fairly accurate picture of what VCP forest 
development is like for the first 125 years after cultivation (Monette and Ware 1983, and 
references therein). Old field succession is similar to the pattern found in the Piedmont 
(Monette and Ware, 1983). In both physiographic provinces, early herbaceous invaders 
include various dicot weeds and broomsedge (Andropogon scoparius) (Nicholson and
3Monk, 1974). The first tree invader is pine, with the species of pine varying with the 
location. Monette and Ware (1983) described several plots aged 20-99+ years, 
demonstrating that in the VCP the first tree invader is loblolly pine (Pirns taeda), with 
shortleaf pine (P. echinata) being unimportant and Virginia pine (P. virginicmd) being 
commonly found in post-timbering areas (Rice and Ware, 1983). Hardwoods begin to 
invade as the pine forest grows, with sweetgum (Liquidambar styraciflua) usually being 
the most important. As pines wane in importance, white oak (Quercus alba) becomes the 
dominant tree, with American beech (Fagus grandifolia) assuming a dominant status in 
the oldest plots. Southern red oak (Q. falcata) and species of hickory (Carya sp.) may 
also be present, but are not as important as white oak or American beech. Tuliptree is also 
present in many sites, particularity those sites which have seen disturbance (Monette and 
Ware, 1983).
The climax forest structure of the VCP, unlike the early successional pattern, is 
probably not truly known. E. L. Braun (1950) characterized most of the VCP as Oak- 
Pine at climax in her treatment of forests of eastern North America . In her model the 
mature forests are codominated by oak and hickory at climax; however, Braun chose the 
name Oak-Pine for this region because the forests differ from Oak-Hickory forests west 
of the Appalachians in having pine play a large role in early succession. The Oak-Pine 
forest further differs from the Oak-Hickory forest in typically having sourwood 
(Oxydendron arboreum) and sweetgum in high abundance. This Oak-Pine forest region 
was thought to be transitional between the more mixed deciduous forest of the 
Appalachians and the southeastern evergreen forests. It extended south along the coast 
from New Jersey to the James River in the VCP, while the southern side of the James in
4the VCP was said to be in the Southeastern Evergreen Forest Region. This latter region is 
geographically broad and diverse in composition, commonly having many evergreen 
species (both pines and evergreen dicots, such as southern magnolia [Magnolia 
grandiflora\ and live oak [Quercus virginiana]) of high importance with deciduous 
species mixed in. The area south of the James River was identified as belonging to the 
southeastern evergreen forest region based largely on flood, fire, and edaphic conditions 
(Braun 1950).
Further research in the late 20th century proved inconsistent with Braun’s picture 
of the relationship of VCP forests to those of other areas. Oosting (1956) concluded that 
the area south of the James in the VCP would have the Oak-Pine climax structure found 
north of the James, if protected from fire. Quarterman and Keever (1962) maintained 
Braun’s treatment of the Coastal Plain region north of South Carolina, but determined 
that the Southern Evergreen forest south of North Carolina was, in fact, a beech rich 
Southern Mixed Hardwood Forest (SMHF). Kiichler (1964) concluded that the northern 
part of Braun’s southern evergreen forest (that part not included in the Southern Mixed 
Hardwood Forest by Quarterman and Keever) was Oak-Pine. This assessment, as 
Oosting’s, did not use the James River as a vegetational boundary and unified the VCP as 
having one potential climax structure. However, quantitative information on the structure 
of mature VCP forests, particularly natural, undisturbed ones, was still lacking.
In recent years, some researchers have observed possible discrepancies between 
proposed descriptions of potential VCP forest structure and predictions of the 
successional roles of several tree species by other researchers. Ware (1970) described a 
plot of forest referred to as the College Woods (now called Matoaka Woods) in the VCP
5that, while floristically similar to Oak-Pine forests, was more similar in structure to the 
SMHF than to the Oak-Pine forest. In order of decreasing importance, he found Quercus 
alba, Liriodendron tulipifera, Pirms taeda, Fagus grandifolia, Quercus falcata, and Acer 
rubrum (red maple). White oak was the expected dominant of this area, but the lack of 
hickories playing an important role in the canopy layer and the importance of beech was 
in contrast to earlier predictions. He further predicted that, based on other studies 
conducted between the proposed boundary of the SMHF in the southern North Carolina 
Coastal Plain and the VCP (Braun, 1950; Wells, 1928), this forest structure was not an 
isolated outlier; rather, it represented an extension of the SMHF further north than 
predicted, with vegetation characteristic of that relationship.
Further study in the North Carolina and Virginia Coastal Plains has lead to 
conflicting opinions on the asessment made by Ware (1970). Nesom and Treiber (1977) 
argued that beech-mixed hardwood communities in the North Carolina coastal plain are 
confined to ravines with relatively high moisture, thus representing a topo-edaphic climax 
and not an extension of the SMHF, and suggested this was also the case in Virginia.
Thus, they agreed with the placement of the SMHF boundary in the southern North 
Carolina Coastal Plain proposed by Quarterman and Keever (1962). However, in the 
VCP, studies indicating beech-mixed hardwood forest was the climax structure of the 
area were not conducted in steep, moist ravines (Ware, 1978). DeWitt and Ware (1979) 
sampled old secondary growth plots throughout the central VCP and found that 22 of 27 
plots had either white oak or American beech (or both) as leading dominants. In further 
comparing the vegetation of the VCP to the composition of the SMHF, DeWitt and Ware 
(1979) concluded that floristic and structural differences between VCP and SMHF forests
6were due to the VCP being at one end of a vegetational gradient within the SMHF. 
Further, even with these differences, VCP forests showed more similarity to SMHF 
forests than to the Oak-Pine forests predicted for the area, which should have large 
amounts of Quercus rubra, Q. coccinea, Q. velutina and Carya spp.
There is insufficient data at this point to make a definitive statement about the 
final climax structure of a VCP forest. Whether the structure is as Braun (1950) first 
proposed, as Ware (1970) has suggested, or is something else is not known. The ultimate 
roles of several tree species in VCP forests are not fully understood, and this 
understanding is crucial to correctly describing the climax structure of the area. Those 
species with uncertain future roles in the forest are Fagus grandifolia, Carya sp., Acer 
rubrum, Liriodendron tulipifera, Liquidambar styraciflua and Nyssa sylvatica (black 
gum).
Understanding the role of Fagus grandifolia is perhaps the greatest key in 
determining the future climax structure of forests in the VCP. The early succession 
pattern of this area seems to indicate that beech will become a co-dominant with white 
oak, or perhaps the sole dominant, in forests that are left undisturbed (Monette and Ware, 
1983). Forests of considerable age (99+ years) that have seen little disturbance since the 
land was last cultivated seem to show this pattern (Ware, 1970; DeWitt and Ware, 1979). 
This is consistent with Wells’ (1928) and Quarterman and Keever’s (1962) prediction 
that beech will be important in coastal plain forests farther south. One problem in 
determining the true role of beech in maturing upland forest communities is the lack of 
sufficient data. Beech is susceptible to fire, a common management practice in this area 
(Skeen et al., 1993) which is used to exclude certain species and leave commercially
valuable oaks. It has been suggested that, even if left undisturbed, beech will only have 
climax importance on steep, moist slopes (Nesom and Treiber, 1977). However, it may 
be that these slopes have served as refugia for beech during periods of disturbance in the 
last 350 years, and that they are only recently beginning to reassume their role in mature 
upland forests (Ware, 1978). Further clarification of the role beech will play in the VCP 
is needed.
Various species of Carya are present in the VCP, and are predicted to be one of 
the dominant trees at climax (Braun, 1950). Since this early classification of the VCP as 
an oak and hickory dominated area, no quantitative studies have found Carya sp. to be of 
high importance in mature upland forests of the VCP (Ware, 1970; DeWitt and Ware, 
1979; Kolman, 1994). In fact, some researchers have questioned the term “Oak-Hickory” 
for any of the regions under this designation (those regions being Braun’s “Oak-Hickory” 
forest west of the Appalachians and Braun’s “Oak-Pine” forest) (Monk et al., 1990; 
Ware, 1992). However, hickory seedlings are often common and abundant in forests, and 
hickory trees routinely reach the canopy (though not constituting a large part of the tree 
importance). This is true of VCP forests as well, and the future role of hickories in these 
forests is not known.
Acer rubrum is a tree with an as yet undetermined future in much of the Eastern 
United States. Though not thought to be of great importance in any layer of a forest in 
the early 20th century, it has more recently been reported to be an important understory 
tree (Quarterman and Keever, 1962; Ware, 1970). Acer rubrum has rarely been found to 
be of high importance in the canopy of upland forest in the VCP, and is often regarded as 
having limited potential in upland sites. The red maple of the Atlantic and Gulf Coastal
Plains (including the VCP) is often regarded as being of a different ecological race than 
the red maple of more northern and more mountainous regions, with this more southern 
and coastal race (sometimes separated out as A. rubrum var. triloba) generally abundant 
as a canopy tree only in swamps and bottomlands (Femald 1950; Parsons and Ware, 
1982). Red maple is a common codominant in the lower undissected VCP, where there is 
much higher soil moisture (Cazier and Ware, 2001). However, some researchers have 
recently argued that red maple is a recent invader to upland forests and has not yet had 
time to establish itself as a dominant canopy tree (Abrams 1998). Similar to what Ware 
(1978) has proposed for beech, disturbance and fire management may have prevented red 
maple from dominating upland forests. Abrams (1998) has suggested that red maple will 
become codominant with, and perhaps replace, established dominant oaks in many 
eastern forests. In the VCP, it is unclear whether red maple has the potential to do this or 
will be unable to dominate upland forests due to its moisture requirements.
Moisture may not turn out to be a limiting factor to red maple distribution and 
potential in the upland areas of the VCP, as it may be that regular fire management has 
prevented it from reaching the canopy of older forest plots. Unlike oak species, red 
maple trees are susceptible to fire, a common management tool in the VCP (Skeen et al., 
1993). In the absence of fire for 100+ years, however, red maple may outcompete white 
oak in the future. Red maple seedlings grow more quickly in small forest gaps produced 
by the death of an old, large tree than seedlings of various species of oak trees, including 
white oak (Abrams 1998). Further, in a study in Massachusetts, red maple trees in the 
understory had a relatively high survival rate (70-83%) compared to that of red oak (2- 
11%) (Lorimer 1983). This suggests that in the oldest forest plots in the VCP, which are
9currently dominated by large, old white oak trees, it is possible that red maple will 
outcompete white oak in replacing the current large canopy white oak trees when they 
die.
Liriodendron tulipifera is the second most abundant tree in VCP forests, with 
only the clearly successional loblolly pine exceeding it in importance (DeWitt and Ware, 
1979: Monette and Ware, 1983). However, the presence of a large number of tulip poplar 
trees has been known for years to be a sign of disturbance (often in the form of selective 
timbering), which opens the canopy and allows the shade-intolerant species to grow. In 
undisturbed forests, it presumably can only invade sparingly into gaps that form and 
never reach high importance. This is not known for certain, though, and it is unclear 
whether tulip poplar will play a large role in the climax structure of VCP forests, as some 
have suggested (Skeen et al., 1993).
Liquidambar styraciflua and Nyssa sylvatica are trees with high importance in the 
SMHF (Quarterman and Keever, 1962). They may not, however, fill this role in the 
VCP. It is possible that they occur across a gradient in SMHF communities, and that in 
the VCP they are limited by environmental conditions. In the VCP, it is possible that 
they will become canopy dominants only in very moist sites, as they are of high 
importance in the undissected lower coastal plain (Cazier and Ware, 2001), swampy areas 
and stream lowlands (Parsons and Ware, 1982; Glascock and Ware, 1979). They have 
been found in the understory of upland hardwood forests in the upper, dissected coastal 
plain, but rarely in the canopy (DeWitt and Ware, 1979). Sweetgum is an early co­
dominant with pine in old-field succession, but that importance does not continue once 
oaks move in, and the reasons for this are not known (Monette and Ware, 1983). There is
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not enough data on old, mature upland forests to determine whether these tree species 
will remain in the understory or ultimately will develop into canopy trees, though the 
evidence thus gathered seems to suggest that they will remain in the understory.
The lack of knowledge on the roles of the several tree species mentioned above 
grows out of a common problem with forests of eastern coastal regions: it is extremely 
difficult to find a mature, undisturbed plot in which to conduct studies. Traditionally, this 
problem has been tackled by sampling plots as “snapshots” in time. A series of plots in 
an area of known and various ages are sampled, and they are used to make a composite 
picture of what succession will look like. This method has been used by many 
researchers (Nicholson and Monk, 1974; Monette and Ware, 1983) to determine early 
succession patterns in forests. However, differences that exist among plots are often due 
to disturbance, past use, the structure and history of adjacent areas, soil content and 
structure, and other microclimatic factors. It is therefore very difficult to be sure that the 
variation one finds is due to differences in age alone. Thus, evaluating the final climax 
structure of an area is nearly impossible. Tentative predictions can be made based on 
studies such as those described above, yet they are only tentative. A more accurate 
method would be to sample an area that is old enough to be a mature forest. Forests can 
take over 300 years to mature, and finding such a site is essentially impossible in the 
Eastern United States.
Recently, establishment and resampling of permanent plots has become a popular 
strategy in the attempt to determine the future successional patterns and climax structure 
of forests. Their popularity is not without warrant; they are perhaps the most direct and 
precise method for studying changes in forest structure (Fain, 1994). They involve
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sampling the exact same location in a forest at 5 to 10 year intervals. This provides a 
definite timeline of changes to a forest that eliminates the problems inherent in the 
“snapshot” method. It also will allow, after a long enough period of time, the 
determination of the final climax structure of the forest. This ultimate stage would be a 
period in which the overall structure of the forest does not change, there is no new influx 
of species, and a mosaic pattern of mature forest and gap succession is present (Mueller- 
Dombois and Ellenberg, 1974). Permanent plot studies are often used not only to evaluate 
the roles various species play in the structure of a forest, but also to determine what 
environmental factors impact these roles; an example of this would be determining the 
importance of oaks and red maples over a long period and correlating these data with 
environmental factors (McDonald et. al., 2002). The one disadvantage they have is they 
require an area that will not be disturbed in the foreseeable future (at least for 100 years).
A permanent plot study would be the best way to evaluate the roles of the 
aforementioned trees in the VCP, and ultimately determine the climax structure of the 
forests of this region. The best location for such a study is the Matoaka Woods, owned 
by the College of William and Mary and referred to in earlier literature as “the College 
Woods” (Ware 1970; DeWitt and Ware, 1979; Glascock and Ware, 1979; Parsons and 
Ware, 1982; Monette and Ware, 1983; Rice and Ware, 1983; Crouch 1990; Kolman 
1994; Elstner and Ware, 1999). This approximately 500 acre tract of land that surrounds 
Lake Matoaka, an artificial lake constructed sometime in the mid 1600’s as a mill pond 
(Tyler, 1905). The college acquired most of the land comprising the woods in the late 
1920’s.
Floristic studies conducted by Barans (1969) and Crouch (1990) documented a 
total of 672 vascular species on the Matoaka Woods property. Crouch (1990) conducted 
vegetation studies to determine the composition of the entire Matoaka Woods property 
(Fig. 1), sampling sites in six general forest types found in the woods using the combined 
Bitterlich-circular quadrat (hereafter referred to as CBCQ) method (Levy and Walker, 
1971). The forest types Crouch sampled were “maturing hardwoods” (dominated by F. 
grandifolia and Q. alba), “mixed oak woods” (dominated by oak species, with larger 
amounts of red oaks than other forest types), “pine” (dominated by Pirns taeda and Pirns 
virginiana), “old pasture” (field with several invasive herbaceous Asian species), “recent 
cutover” (recently cut pine stands with many young hardwoods) and “ravine” (dominated 
by A. rubrum). Kolman (1994) established a permanent plot study in the Matoaka Woods 
(Fig. 1) using a simple circular plot method (hereafter referred to as SCPM), establishing 
plots only in the maturing, upland areas of the forest (corresponding with the “maturing 
hardwoods” and “mixed oak woods” forest types sampled by Crouch). Recently, a large 
portion of the woods (roughly 400 acres) was set aside by the college as a permanent 
preserve (requiring approval by vote of two successive boards of visitors to change this 
status). This permanently protected area makes this site attractive for a permanent plot 
study.
Adding to this attractiveness is the fact that the most mature areas have not been 
an open field for at least 150 years and appear to have been wooded for some time longer 
than that (Ware personal comments). It does not seem to have been selectively cut, for 
there are no double-trunked oaks or stumps. The forest does not contain many tulip 
poplars or Virginia pines, which would be another indicator of disturbance. There are
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Fig. 1: Map o f  the Matoaka Woods, showing the approximate locations o f the single 
circular plot method (SCPM) permanent plots (blue dots and numbers) and sites sampled 
with the combined Bitterlich-circular quadrat (CBCQ) method (green dots). The area 
known as Squirrel Point is circled in pink.
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no records of the use of fire management in the forest since the College acquired the 
property, and there is no visual evidence of past fire effects. It is a maturing upland forest 
with an oak-dominated canopy (Ware, 1970; Kolman, 1994). Common trees other than 
oaks found in the forest include American beech and hickory (found in all layers of the 
forest), red maple, sweetgum and black gum (found in all layers but the canopy). It is a 
maturing forest that contains all of the elements of VCP forests that are of uncertain roles, 
and will remain a forest in the indefinite future. Thus the older portions of the Matoaka 
Woods, in it’s largely undisturbed condition, is a nearly ideal place to learn more about 
the “natural” forests of the Virginia Coastal Plain through permanent plots.
The North Carolina Vegetational Survey (NCVS) protocol, a plot design recently 
developed by Peet et al. (1998), may be the best one to use when implementing 
permanent plots. This method is an attempt to combine the best aspects of current 
sampling methods employed in both North America and Europe to produce data that is 
comparable with these methods. It is designed to record presence/absence information 
for both woody and herbaceous species, woody stem data (in the form of diameter of 
stems at breast height), and percent cover information (Peet et al., 1998). These 
qualitative and quantitative sets of data represent a good inventory of a vegetational 
community, and should provide a wealth of information when used in a permanent plot 
study. It is a more involved sampling method than those commonly used, such as the 
point-centered quarter method (Cottam and Curtis, 1956) or the combined Bitterlich- 
circular quadrat method of Levy and Walker (1971), but its proponents maintain that its 
greater flexibility and depth of data make the extra time worthwhile. This larger amount
15
of involvement is due to the recording of presence/absence and percent cover 
information, as well as the larger size of NCVS plots (see methods section).
While showing a lot of theoretical promise, the NCVS protocol has not been 
tested at great length. Some studies have been conducted with it by its authors (Newell 
and Peet, 1998), yet a comparison with existing methods has not yet been made. A 
comparison with other methods would provide valuable information on whether the 
NCVS method should be adopted over those other methods. This would also show if the 
extra work involved in gathering information in the NCVS method that is not gathered in 
other methods is worth the extra work, in terms of the value of the extra information 
gathered. As a permanent plot study has already been established in the Matoaka Woods 
using the single circular plot method (SCPM hereafter) of Kolman (1994), and is ready to 
be resampled, this is an ideal situation in which to “test” the NCVS method against the 
SCPM method. Further, as CBCQ sites were sampled in the Matoaka Woods, a 
comparison between the NCVS and CBCQ methods is possible.
This project, as described above, has three broad goals. The first is to establish 
NCVS protocol permanent plots in the protected sections of the Matoaka Woods, a 
maturing upland VCP forest, to more accurately determine over a long period of time the 
roles of various tree species in the succession and climax structure of a VCP forest.
While the roles of those tree species cannot be determined in a single years sampling, the 
establishment of these plots and the compilation and analysis of baseline data will serve 
as a sound beginning to gaining that determination. The second is to resample SCPM 
plots already established in the woods by Kolman (1994), and to compare the present and 
past composition of these SCPM plots. The third is to compare the NCVS results to data
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obtained in the Matoaka Woods through the use of the SCPM and CBCQ methods. The 
comparison with SCPM plots will be the most detailed, as these are plots of known 
locations (established as permanent plots) which will be sampled in the same year as the 
NCVS plots. This comparison is intended to serve as a foundation in comparing the 
SCPM and NCVS methods in terms of efficiency, usefullness of data collected and merit 
as a permanent plot design. Achieving this goal in its entirety will require sampling plots 
of both methods in the Matoaka Woods over a period of 100 years, at 10-year intervals.
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Methods
New Permanent Plots Established using the NCVS Method
A total of 20 NCVS plots were established in the preserved sections of the 
Matoaka Woods during the spring and summer o f2002 (Fig. 2). When possible, plots 
were placed near or overlapping existing single circular plot method sites established by 
Kolman (1994), to facilitate comparisons between the methods. In most cases direct 
overlapping was not possible, for many of Kolman5 s sites were established on plateaus 
too narrow for an NCVS plot to fit on. Sites chosen for plots were deemed to be in 
sections of the preserved woods that were upland, were of considerable age (150+ years) 
and showed no evidence of recent human disturbance (in the form of cut stumps, many 
double-trunked oaks or other evidence). Sites were also selected for their composition: 
an ideal site was one in which there was a well-developed oak canopy with little or no 
tulip tree. The one exception to the above criteria was a plot located in a riparian forest 
area, sampled to serve as a record of floodplain vegetation, but not to be analyzed with 
the other 19 upland plots.
Placement of the plot at the selected site was done to minimize within-plot 
variation in composition, and direction and degree of slope. Plots were laid out following 
the standard design of the NCVS method (Peet et al., 1998; see Fig. 3). The centerline of 
the plot was established by placing six stakes 10m apart along a compass line that would 
minimize the change of slope within the plot. Stakes were either rebar or plastic coated
18
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Fig. 2 : Map o f  the Matoaka Woods, showing the approximate locations o f the newly 
established North Carolina Vegetation Survey (NCVS) permanent plots (red dots and 
numbers), the single circular plot method (SCPM) permanent plots (blue dots and 
numbers), and sites sampled with the combined Bitterlich-circular quadrat (CBCQ) 
method (green dots).
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aluminum. Four stakes were then placed to outline the four intensive modules (marked 
“I” in Fig. 3), and a fifth stake was placed to mark the remaining unmarked comer 
between modules 2 and 3 where nested subquadrats would be placed. Data were 
recorded as in the NCVS protocol, with a few modifications.
Presence information was recorded in each of the four intensive modules, in the 
order of module 2, module 3, module 8, and module 9. Only the two largest nested 
subquadrats (lm2 and 10m2, see Fig. 3) were sampled, as opposed to the five suggested in 
the standard protocol, due to the sparse nature of the ground cover in the forest. Nested 
subquadrats were sampled in comers 2-2, 2-4, 3-1, 3-4, 8-2, 8-4, 9-2 and 9-3 (Fig. 3). 
Comers 3-1 and 3-4 were sampled as opposed to comers 3-2 and 3-3, as suggested by 
Peet et al (1998), due to an initial error in plot layout. This should not cause a problem, 
as any number of nested subquadrats in any number of modules could be used in this 
method (Peet et al, 1998). At each comer, species encountered in the smallest sampled 
subquadrat (lm2) received a presence value of 3, and species encountered in the next 
subquadrat (10m2) but not found in the first received a presence value of 2. Any species 
found in the module that was not encountered in either set of subquadrats was given a 
value of 1. Presence values were summed within each module and then across all 
modules, and a mean presence value for each species was determined. The term 
“presence” usually implies presence vs. absence, with no indication of abundance or 
frequency. However, as used in the NCVS protocol, the assignment of higher values to 
species found in the smaller subquadrats means that in the final analysis “presence” 
values are higher for more abundant or more widely dispersed species. Analysis was also
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done using the more standard presence/absence classification. In this case, each species 
present was given a value of 1, so as not to weight for abundance or frequency.
Woody stem information was then recorded for modules 2, 3, 4, 7, 8 and 9 (Fig.
3). Modules 4 and 7 were added to make an area large enough (600m2) to compensate 
for the relatively low tree density in these old woods. Stem data were collected per 
module as tallies of stems of each species in size categories based on diameter at breast 
height (1.4m above the ground, hereafter referred to as DBH) for all stems present at 
breast height. Diameter classes used were as follows: present at breast height but less 
than 1cm DBH (hereafter referred to as 0-lcm), 1-2.5, 2.5-5, 5-10, 10-15, 15-20, 20-25, 
25-30, 30-35 and 35-40cm. Stems with diameters >40 cm were recorded as individual 
values. Trunks branching below 0.5m were recorded separately, and those branching 
between 0.5m and 1.4m were recorded as a single measurement just below the branching 
point (Peet et al., 1998). DBH values were used to determine dominance (in square 
meters per hectare, cross sectional area breast high) for each species in three size classes: 
present at breast height but less than 2.5cm DBH (hereafter referred to as 0-2.5cm) stems, 
2.5-10cm DBH stems, and >10cm stems. Density for each species in each size class was 
calculated as a tally of stems in each size class. Dominance and density values were 
separately summed for modules 2, 3, 4, 7, 8 and 9, and these sums were used to calculate 
relative dominance and relative density. An importance value (I V.) was determined for 
each species in each size class by averaging relative dominance and relative density.
Cover information was recorded for each species in each module. Rather than 
attempting a single cover estimate for each species over all strata, as proposed in the 
standard protocol, I divided cover into three categories (ground, intermediate and canopy)
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to facilitate more accurate estimates and provide more detailed information on how each 
species is represented in each layer. Ground cover was recorded if any part of the plot 
was covered by aboveground projections of the species that were contained in the range 
of the surface of the soil to breast height, intermediate from breast height to 15m above 
the ground, and canopy above 15m. For all categories, cover was recorded as a cover 
class value, representing a certain range of cover, as proposed by Peet et al. (1998).
Cover classes used (and the value assigned to each) were: solitary or few (1), 0-1% (2), 1- 
2% (3), 2-5% (4), 5-10% (5), 10-25% (6), 25-50% (7), 50-75% (8), 75-95% (9), and 95- 
100% (10). Ground cover was recorded for all species encountered in modules 2, 3, 8 
and 9. Intermediate and canopy cover were recorded for all species encountered in 
modules 2, 3, 4, 7, 8 and 9, to make these comparable to the woody stem data (which was 
also recorded on 6, rather than 4, modules). Cover values for each species in each 
category were expressed as the midpoint of the cover range to facilitate cross-module 
comparison, after Newell and Peet (1998). The midpoint percentages were summed and 
averaged, and the average was returned to a cover class value which represents the mean 
cover of each species in each cover category. The midpoint percentages were also 
summed and used to calculate relative cover values for each plot. NCVS numerical cover 
values are “raw” rather than “relative” (%) values, yet community ecology studies, in 
general, use relative values for ordination and classification of woody vegetation. In this 
study, therefore, analysis was done separately for both “raw” numerical cover values and 
for relativized cover values. Relativized cover values were calculated by dividing the 
midpoint sums of each species in each cover strata by the total of the midpoint sums of 
all species found in that cover stratum. For consistency, this was done even for ground
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cover, though raw and not relative cover data are often used in analysis of herbaceous 
vegetation.
Plots were marked well to facilitate future relocation. Each stake was wrapped 
with red flagging tape. Photographs were taken of the first and third stakes along the 
centerline of each plot, and the compass heading of the centerline was recorded. The 
third stake along the centerline was marked with an aluminum number tag, and its 
position was marked using a Garmin GPS unit. This information can be found in 
Appendix A.
Nomenclature and identification criteria follow Radford et al. (1968). Carya 
glabra and C. ovalis were treated as C. glabra, and all other Carya species were 
identified based on leaflet, bud and fruit characteristics. Gaylussacia and Vaccinium 
species were separated within their respective genera based on twig and leaf characters, 
after Uttal (1987).
Mean presence values, presence/absence values, importance values for the three 
major size classes, relative cover values (for the three major cover strata) and mean cover 
values (for the three major cover strata) were calculated. As a general rule, mean 
presence values of 2 or more were considered high, importance values of 10 or more 
were considered high, relative cover values of 10 or more were considered high and mean 
cover values of 5 or more were considered high. However, these designations served as 
guidelines only; in cases where a different value better explained the distribution of plots 
in further analysis than the general high value, the other value was used in further 
analysis. Grouping of plots based on values of each species within each data type was
with Rrav-f'Sirtic rlnctpr analvcic fliprpaftpr rpfprrprl tn ac Hnctpr analvcic^ anH
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detrended correspondence analysis (hereafter referred to as DCA) ordinations, using 
PCORD (McCune and Mefford, 1999).
Resampling o f Single Circular Plots
Twenty-seven sites sampled with the SCPM method by Karyn Kolman 
(1994) in 1993-1994 were resampled in the fall o f2002 and spring o f2003 (note 
positions on Figs. 1 and 2). Relocation was done using markings on a map, written 
directions and color photographs provided by Kolman (1994). Sites 5, 17, 20, 21 and 22 
no longer had a re-bar stake marking their center, so a plastic coated aluminum stake was 
placed as close to the original center of the plot as the pictures and vegetational data 
would facilitate. Once relocated, stakes at these sites were flagged with yellow tape, 
marked with a numbered aluminum tag, photographed, and marked using a Garmin GPS 
unit. This information can be found in Appendix B.
Sampling procedures followed Kolman (1994), using a single circular plot 
method. The centers of these plots are permanently marked with rebar stakes, and 
sampling is done in a 10m radius from the marked center. The boundaries of these plots 
are not marked, but are determined using an angle sighting method. 1 used a metric 
Bitterlich stick rather than a Speigel Relascope, which was used by Kolman (1994), but 
this did not change the results. Diameter at breast height (DBH) was recorded for all 
woody stems 1.4m tall or taller that were >2.5cm in diameter. DBH values were 
separated into two size classes, >10cm and <10cm, but actual values were still recorded. 
Stems >1.4m tall but <2.5m in DBH were tallied by species as saplings. Stems >0.5m 
tall but less than 1.4m tall were tallied by species as seedlings. DBH values in each size 
class were used to calculate dominance for each species in each class (in square meters
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per hectare, cross sectional area breast high). Tallies of the stems in each size class 
(including sapling and seedling) were used to determine density. Relative dominance and 
relative density were calculated for each species in the >10cm and <10cm size classes, 
and the average of these values was used to determine an importance value (I. V ). 
Relative density (R. D.) was calculated for the saplings and seedlings, for each species.
All of the above procedures duplicate Kolman’s (1994) procedures, except where noted.
Importance values and relative density values (for saplings and seedlings) were 
calculated for each plot. This data set was reanalyzed after the methods used by Kolman 
(1994), with the following changes being made. Due to discrepancies in identification of 
some species, the following changes were made to Kolman’s (1994) data before fiirther 
analysis was attempted. All Carya ovalis were changed to C. glabra, as in resampling 
both of these were identified only as C. glabra. All Fraxinus americana were changed to 
F. pennsylvanicam, as in resampling these were all identified as the latter. In SCPM plot 
2, a 17cm DBH Carya pallida was changed to C. tomentosa. In SCPM plot 3, a 21cm 
DBH C. tomentosa was changed to C. pallida. In SCPM plot 12, a 37cm DBH C. 
tomentosa was changed to C. pallida. In SCPM plot 16, a 39cm DBH C. tomentosa was 
changed to C. pallida. In SCPM plot 24, a 34cm DBH C. tomentosa was changed to C. 
glabra, and a 72.5cm DBH Quercus velutina was changed to Q. rubra. In SCPM plot 25, 
a 39cm DBH Q. rubra was changed to Q. coccinea. The preceding seven changes were 
made due to misidentifications in the 1994 data set. In the 2003 data set, all Vaccinium 
species were treated as Vaccinium spp., as they were treated as such in the 1994 data set. 
All Gaylussacia species were combined with Vaccinium species to make 
Vaccinium/Gaylussacia spp. in sites found to contain Gaylussacia in 2003, as they were
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treated this way in the 1994 data set. These changes being made, I. V. values and relative 
density values were compared between the two data sets to determine any changes. 
Further analysis was done with cluster analysis and detrended correspondence analysis 
(DC A) ordinations, using PCORD (McCune and MefFord, 1999).
Comparisons between NCVS data and SCPM data from 2003
Comparisons between the data obtained from each of these methods were 
limited by the inability to directly overlap NCVS plots and SCPM plots, as stated 
previously. Further, only three aspects of the data were potentially comparable between 
the two methods: 1) greater than 10cm DBH stem I. V. data, 2) 2.5-10cm DBH stem I. V. 
data and 3) sapling (SCPM) and 0-2.5cm DBH (NCVS) R. D. data. Each of these three 
data sets was analyzed separately. Comparisons were first made between the percentage 
of plots from each method having a high value for a given species in that data set. 
Comparisons were then made between the cluster dendrograms and DCA ordinations 
produced by the data from each method, to determine if any consistent pattern of 
distribution was present. Further analysis was done only on those plots that overlapped 
or nearly overlapped, to minimize the effects of location differences. Those plots 
included in this analysis were NCVS plots 2, 4, 5, 6, 7, 8, 10, 11 and 12 and SCPM plots 
1, 4, 7, 11, 16, 17,18, 19, 20, 22 and 23 (see Fig. 3). The values for each species in each 
data set were summed and an average was determined. These averages were compared 
with a G-test, to determine the goodness of fit between the averages obtained from the 
NCVS and SCPM plots. The G value obtained was an overall G value for all species in 
each data set.
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Comparisons between NCVS data from 2003 and CBCQ data from 1990
A brief comparison between the NCVS method and combined Bitterlich- 
circular quadrat (hereafter CBCQ) method, widely used in Virginia vegetation studies, is 
possible because V. Crouch (1990) used the CBCQ method to sample plots representing 
major vegetation types in the Matoaka Woods. In the CBCQ method, basal area is 
determined through the use of an angle prism, including any tree from a fixed point 
deemed to be of a certain size, regardless of the distance from the center point. These 
measurements are made for each species in two size classes: 1) large tree (>10cm DBH) 
and 2) small tree (2.5-10cm DBH). Density is measured for each species as a tally of the 
number of stems in three size classes, measured in a 10m radius from the center point for 
the large tree and small tree classes, and in a 5m radius from the center point for the third 
class (seedlings [<2.5cm DBH, >lm tall)]). Relative dominance and relative density are 
calculated for each species in the large tree and small tree size classes, and the average of 
these values is used to determine an importance value (I. V ). Relative density (R. D.) is 
calculated for the seedlings, for each species.
The sites Crouch sampled were not established permanently, but from her map 
showing the locations of the sample sites it can be inferred that three of her plots were in 
the Squirrel Point portion of the Woods (Figs. 1 and 2) where there are six NCVS sites.
In addition, Crouch sampled two sites in the western portion of the Woods, where 
Kolman (1994) did not set up plots, but where NCVS sites 19 and 20 were established 
(Fig. 1). Therefore, a comparison between Crouch’s results in those two areas with 
NCVS results in the same areas seems appropriate. The plots in these two areas were 
compared only by discussing the differences in average values, as described above.
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Results
New Permanent Plots Established using the NCVS Method
A total of 120 vascular species were found in sampling, a list of which appears as 
Appendix C. Values calculated for all species found over all data categories can be found 
in Appendix D.
Stems Greater than 10cm DBH 
Table 1 summarizes the percentages of plots with high (greater than 10) I. V. Fig. 
4 shows the cluster dendrogram for plots based on large tree importance values. Fig. 5 
shows the DCA ordination for plots based on large tree I. V.
The three main components of the >10cm DBH class were Quercus alba, Fagus 
grandifolia and Liriodendron tulipifera. Quercus alba, having high I. V. in 73.7% of 
plots (Table 1), was distributed broadly across the DCA ordination (Fig. 5) but had the 
highest importance values towards the right of the ordination. Fagus grandifolia also 
was found to have high importance values in 73.7% of plots, and also was distributed 
broadly in the ordination, yet its highest importance values were more towards the left of 
the ordination. Liriodendron tulipifera, of high I. V. in 57.9% of plots, was distributed 
broadly over the ordination. Other species having high importance values in at least two 
(10.5%) of the 19 upland plots included Acer rubrum (31.6%), Quercus rubra (31.6%), 
Ilex opaca (15.8%), Carya tomentosa (15.8%), Quercusfalcata (15.8%), Quercus
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Table 1: Summary for >10cm DBH stems of the number and percentage of the 19 upland 
NCVS plots in which each species had I. V. >10 and the number and percentage of those 
same plots in which each species had the highest I. V. of all species.
Species # (%) plots with I.V. >10 # (%) plots with highest I.V.
Fagus grandifolia 14 (73.7) 5 (26.3)
Quercus alba 14 (73.7) 6(31.6)
Liriodendron tulipifera 11 (57.9) 3(15.8)
Acerrubrum 6(31.6) 2 (10.5)
Quercus rubra 6(31.6) 3(15.8)
Ilex opaca 3 (15.8)
Carya tomentosa 3 (15.8)
Quercus falcata 3 (15.8)
Quercus velutina 3(15.8)
Oxydendron arboreum 2 (10.5)
Carya glabra 2 (10.5)
Quercus coccinea 2 (10.5)
Liquidambar styraciflua 1 (5-3)
Carya pallida 1 (5.3)
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Fig. 5: Detrended correspondence analysis (DCA) ordination showing the distributions o f  
the 19 upland NCVS plots based on I. V. o f  > 10cm DBH stems. Liriodendron tulipifera 
was too broadly distributed to enclose with a line. The orange line encloses plots in 
which Quercus alba has I. V. >20, the dark blue line is for Acer rubrum I. V. >10, light 
blue is Ilex opaca I. V. >10, purple is Fagus grandifolia I. V. >10 and green is Quercus 
rubra I. V. >20. The orange dot beside a triangle site symbol indicates plots in which 
Carya tomentosa has I. V. >10; the dark blue dots are for Quercusfalcata I. V. >10, the 
light blue dots are for Carya glabra I. V. >10, the dark green dot is for Liquidambar 
styraciflua I. V. >10, the light green dots are for Quercus velutina I. V. >10, the black 
dots are for Quercus coccinea I. V. >10, the dark purple dots are for Oxydendron 
arboreum I. V. >10 and the light purple dots are for Carya pallida I. V. >10.
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velutina (15.8%), Oxydendron arboreum (10.5%), Carya glabra (10.5%) and Quercus 
coccinea (10.5%), Of these 9 species, A. rubrum was concentrated in the middle-left of 
the ordination, Q. rubra was concentrated in the lower right of the ordination and C. 
tomentosa had its highest I. V. in the top center; the other 6 species had broad, sparse 
distributions. Liquidambar styraciflua and Carya pallida each were of I. V. >10 in only 
one plot.
Cluster analysis separated the plots into three groups (Fig. 4), but these show no 
strong correlation to the abundance of major species on the DCA ordination in Fig. 5; this 
correlation would be expected if there was considerable variation in composition among 
stands. Plotting the groups onto this ordination (Fig. 6) shows that group A is loosely 
correlated with high A. rubrum I. V., group B is loosely correlated with high I. V. of F. 
grandifolia and Q. alba combined and group C loosely correlates to high Q. alba I. V. 
(Fig- 5).
Canopy Cover
1. Mean Canopy Cover
Table 2 summarizes the percentages of plots with high (in this case, at least 5 [5- 
10%]) mean canopy cover values. Fig. 7 shows the cluster dendrogram for plots based 
on mean canopy cover values. Fig. 8 shows the DCA ordination for plots based on mean 
canopy cover values.
The three main components of mean canopy cover, when using 5 as a high value 
(which is 5-10% cover), were Q. alba, F. grandifolia and Q. rubra (Table 2). Quercus 
alba had high canopy cover in 94.7% of plots, and was broadly distributed across the 
DCA ordination (Fig. 8). Fagus grandifolia, high in 68.4% of plots, concentrated its
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Fig. 6: Detrended correspondence analysis (DCA) showing the distributions o f groups o f  
the 19 upland NCVS plots determined through cluster analysis o f  I. V. o f > 10cm DBH 
stems.
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Table 2: Summary of the number and percentage of the 19 upland NCVS plots in which 
each species had mean canopy cover (M. C.) >5 of and the number and percentage of 
those same plots in which each species had the highest M. C. of all species. The total 
number of plots in which each species had the highest M. C. is greater than 19 due to ties 
in M. C. values.
Species # (%) plots with M. C. >5 # (%) plots with highest M. C.
Quercus alba 18 (94.7) 10 (52.6)
Fagus grandifolia 13 (68.4) 8 (42.1)
Quercus rubra 10 (52.6) 4(21.1)
Liriodendron tulipifera 9 (47.4) 2 (10.5)
Quercus falcata 5 (26.3) 1 (5.3)
Quercus velutina 4(21.1) 1 (5-3)
Carya tomentosa 3(15.8)
Acer rubrum 2 (10.5)
Quercus coccinea 2(10.5) 1 (5.3)
Carya glabra 2 (10.5)
Carya pallida 1 (5-3)
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Fig. 8: Detrended correspondence analysis (DCA) ordination showing the distributions of 
the 19 upland NCVS plots based on mean canopy cover (M. C). Quercus alba was too 
broadly distributed to enclose with a line. The lines and dots either enclose or indicate 
which plots had M. C. of 5 or greater of each species. The dark blue line encloses Fagus 
grandifolia and the green line encloses Quercus falcata. The black dots next to a triangle 
site symbol indicate Quercus rubra, the dark blue dots indicate Liriodendron tulipifera, 
the green dots indicate Quercus velutina, the light pink dots indicate Carya tomentosa, 
the light blue dots indicate Acer rubrum, the dark pink dots indicate Quercus coccinea, 
the yellow dots indicate Carya glabra and the orange dot indicates Carya pallida.
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highest mean cover values in the lower center portion of the ordination. Q. rubra had 
high mean canopy cover in 52.6% of plots, and was broadly distributed in the ordination 
(though concentrating slightly to the left of the ordination). Liriodendron tulipifera had 
high mean canopy cover in 47.4% of plots, and was scattered throughout the ordination. 
Quercus falcata (26.3%) and Q. velutina (21.1%) were distributed to the right and left of 
the ordination, respectively. Carya tomentosa (15.8%), A. rubrum (10.5%), Q. coccinea 
(10.5%), C. glabra (10.5%) and C. pallida (5.3%) had high mean canopy cover values in 
at least three plots, yet these plots did not fall near one another in the ordination. Carya 
pallida, high in only plot 17, seems to be responsible for pulling plot 17 away to the left 
of the ordination.
Cluster analysis separated the plots into two groups (Fig. 7) which, when plotted 
on the DCA ordination (Fig. 9), do not correlate even loosely with any observed major 
species distributions on the DCA ordination (Fig. 8).
2. Relative Canopy Cover
Table 3 summarizes the percentages of plots with high (value of at least 10) 
relative canopy cover values. Fig. 10 shows the cluster dendrogram for plots based on 
relative canopy cover values. Fig. 11 shows the DCA ordination for plots based on 
relative canopy cover values.
The two main components of relative canopy cover were Q. alba and F. 
grandifolia (Table 3). Quercus alba had high relative canopy cover in 84.2% of plots, 
and was broadly distributed across the DCA ordination (Fig. 11). Fagus grandifolia, 
high in 63.2% of plots, was also broadly distributed (though both Q. alba and F. 
grandifolia are absent from the extreme left). Liriodendron tulipifera had high relative
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Fig. 9: Detrended correspondence analysis (DCA) showing the distributions of groups of 
the 19 upland NCVS plots determined through cluster analysis of mean canopy cover.
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Table 3: Summary of the number and percentage of the 19 upland NCVS plots in which 
each species had relative canopy cover (R. C.) >10 and the number and percentage of 
those same plots in which each species had the highest R. C. of all species.
The total number of plots in which each species had the highest R. C. is greater than 19 
due to ties in R. C. values.
Species # (%) plots with R. C. >10 # (%) plots with highest R. C.
Quercus alba 16 (84.2) 9 (47.4)
Fagus grandifolia 12 (63.2) 7 (36.8)
Liriodendron tulipifera 8 (42.1)
Quercus rubra 6(31.6) 2(10.5)
Quercus falcata 4(21.1)
Carya tomentosa 2 (10.5) 1 (5.3)
Quercus velutina 2(10.5)
Quercus coccinea 2(10.5) 1 (5-3)
Carya glabra 1 (5.3)
Carya pallida 1 (5.3)
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Fig. 11: Detrended correspondence analysis (DCA) ordination showing the distributions 
of the 19 upland NCVS plots based on relative canopy cover (R. C). Quercus alba and 
Fagus grandifolia were too broadly distributed to enclose with lines. The lines and dots 
next to triangle site symbols either enclose or indicate which plots had R. C. of 10 or 
greater of each species. The orange line encloses Carya tomentosa. The orange dots 
indicate Liriodendron tulipifera, the dark blue dots indicate Quercus rubra, the green 
dots indicate Quercus falcata, the light pink dots indicate Quercus velutina, the light blue 
dot indicates Carya glabra, the black dot indicates Carya pallida and the dark pink dots 
indicate Quercus coccinea.
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canopy cover in 42.1% of plots, and was scattered throughout the ordination. Q. rubra 
had high relative canopy cover in 31.6% of plots and was distributed to the left of the 
ordination. Quercus falcata (21.1%) concentrated in the bottom right of the ordination. 
Carya tomentosa (10.5%), Q. velutina (10.5%), Q. coccinea (10.5%), C. glabra (5.3%) 
and C. pallida (5.3%) had high relative canopy cover values in at least two plots, yet 
these plots did not fall near one another in the ordination.
Cluster analysis of relative canopy cover values yielded no clear separation of 
plots into community types. Clustering separated the plots into three groups (Fig. 10) 
which, when plotted on the DCA ordination (Fig. 12), do not correlate even loosely with 
any observed major species distributions on the DCA ordination (Fig. 11).
Stems 2.5-10cm in DBH 
Table 4 summarizes the percentages of plots with high (greater than 10) I. V. Fig. 
13 shows the cluster dendrogram for plots based on 2.5-10cm DBH I. V. Fig. 14 shows 
the DCA ordination for plots based on 2.5-10cm DBH I. V.
Three main components of this stem class emerged as having high I. V. in most of 
the plots, those being Comus florida (78.9% of plots), Fagus grandifolia (73.6%) and 
Ilex opaca (68.4%) (Table 4). Comus florida grouped to the center and right top of the 
DCA ordination (Fig. 14), while F. grandifolia and I. opaca grouped to the left of the 
ordination. Acer rubrum (42.1%) also grouped to the left of the ordination. Nyssa 
sylvatica (21.1%) grouped to the right of the ordination. Other species found to be of 
high I. V., in two plots or less, were Oxydendron arboreum (10.5%), C. tomentosa 
(5.3%), Carpinus caroliniana (5.3%) and Sassafras albidum (5.3%). Oxydendron
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Fig. 12: Detrended correspondence analysis (DCA) showing the distributions of groups 
of the 19 upland NCVS plots determined through cluster analysis of relative canopy 
cover.
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Table 4: Summary for 2.5-10cm DBH stems of the number and percentage of the 19 
upland NCVS plots in which each species had I. V. >10 and the number and percentage 
of those same plots in which each species had the highest I. V. of all species.
Species # (%) plots with 1. V. >10 # (%) plots with highest 1. V.
Comus florida 15(78.9) 5 (26.3)
Fagus grandifolia 14 (73.7) 5 (26.3)
Ilex opaca 13 (68.4) 2(10.5)
Acer rubrum 8 (42.1) 4(21.1)
Nyssa sylvatica 4(21.1) 2 (10.5)
Oxydendron arboreum 2 (10.5)
Carya tomentosa 1 (5.3)
Carpinus caroliniana 1 (5.3) 1 (5.3)
Sassafras albidum 1 (5.3)
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Fig. 13: Cluster dendrogram of the 19 upland NCVS plots based on I. V. of 2.5-10cm 
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Fig. 14: Detrended correspondence analysis (DCA) ordination showing the distributions 
o f the 19 upland NCVS plots based on I. V. o f 2.5-10cm DBH stems. The orange line 
encloses plots in which Comus florida has I. V. >10, the dark blue line is for Nyssa 
sylvatica I. V. >15, light blue is Acer rubrum I. V. >15, black is Fagus grandifolia I. V. 
>15 and green is Ilex opaca I. V. >20. The orange dot next to a triangle site symbol 
indicates a plot in which Carpinus caroliniana has I. V. >20, the dark blue dots are for 
Oxydendron arboreum I. V. >10, the green dot is for Carya tomentosa I. V. >10 and the 
light purple dots are for Sassafras albidum I. V. >10.
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arboreum was found near the center of the ordination, C. tomentosa in the bottom left, C. 
caroliniana in the upper left and S. albidum in the middle right.
Cluster analysis separated the plots into three groups (Figs. 13 and 15). Group A 
had high F. grandifolia, /. opaca and A. rubrum I. V. (Fig. 14). Groups B and C are 
distinct from group A in having low I. V. of these three species. Group B loosely 
correlated with high C. florida I. V., and group C loosely correlated with high N  
sylvatica I. V.
Stems 0-2.5cm in DBH 
Table 5 summarizes the percentages of plots with high (greater than 10) I. V. 
based on 0-2.5cm DBH stems. Initial analysis determined plot #20 to be an extreme 
outlier (dominated by Vaccinium fuscatum and Vaccinium stamineum); therefore, it was 
eliminated from further analysis and all further results in this data class refer to a total of 
18 plots. Fig. 16 shows the cluster dendrogram for these plots. Fig. 17 shows the DCA 
ordination for these plots.
Not surprisingly, this size class was found to be similar to the 2.5-10cm DBH size 
class in structure. Acer rubrum, Fagus grandifolia, Comus florida and Ilex opaca were 
found to be the major components of this size class. Acer rubrum, found to be of high I.
V. in 73.7% of plots (Table 4), was broadly distributed in the DCA ordination yet had 
highest importance values in the center left of the ordination (Fig. 17). Fagus grandifolia 
(68.4%) was also broadly distributed, yet plots with the highest I. V. were concentrated in 
the upper left of the ordination. Comus florida (57.9%) was broadly distributed, but its 
highest importance values were in the center and upper right of the ordination.
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Table 5: Summary for 0-2.5cm DBH stems of the number and percentage of the 19 
upland NCVS plots in which each species had I. V. >10 and the number and percentage 
of those same plots in which each species had the highest I. V. of all species. The total 
number of plots in which each species had the highest I. V. is greater than 19 due to ties 
in importance values.
Species # (%) plots with 1. V. >10 # (%) plots with highest 1. V.
Acer rubrum 14 (73.7) 3 (15.8)
Fagus grandifolia 13 (68.4) 7 (36.8)
Comus florida 11 (57.9) 6(31.6)
Ilex opaca 10 (52.6) 3 (15.8)
Nyssa sylvatica 5 (26.3) 2 (10.5)
Carya tomentosa 2(10.5)
Vaccinium fuscatum 1 (5.3) 1 (5-3)
Vaccinium stamineum 1 (5.3)
Oxydendron arboreum 1 (5.3)
Carya glabra 1 (5.3)
Hex comuta 1 (5.3)
Amelanchier arborea 1 (5.3)
Sassafras albidum 1 (5.3)
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Fig. 16: Cluster dendrogram of 18 of the 19 upland NCVS plots based on I. V. of 0- 
2.5cm DBH stems
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Fig. 17: Detrended correspondence analysis (DCA) ordination showing the distributions 
of 18 of the 19 upland NCVS plots based on I. V. of 0-2.5cm DBH stems. The orange 
line encloses plots in which Nyssa sylvatica has I. V. >20, the dark blue line is for 
Corrtus florida I. V. >20, light blue is Acer rubrum I. V. >20, light purple is Fagus 
grandifolia I. V. >20 and green is Ilex opaca I. V. >15. The orange dot next to a triangle 
site symbol indicates a plot in which Oxydendron arboreum has I. V. >10, the dark blue 
dots are for Carya tomentosa I. V. >10, the green dot is for Carya glabra I. V. >10, the 
black dot is for Ilex cornuta I. V. >10 and the light blue dot is for Amelanchier arborea I. 
V. >10.
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Ilex opaca (2.6%) was broadly distributed and did not concentrate in any area of the 
ordination with high importance values. Nyssa sylvatica (26.3%) was the only other 
species to group out in any way, with its highest importance values being on the right of 
the ordination. Other species having I. V. of 10 in at least one plot were Carya tomentosa 
(10.5%), Oxydendron arboreum (5.3%), Carya glabra (5.3%), Ilex cornuta (5.3%), 
Amelanchier arborea (5.3%) and Sassafras albidum (5.3%).
Cluster analysis separated the plots into three groups (Figs. 16 and 18).
Generally, group A plots have high C. florida I. V., group B plots have high I. opaca I. V. 
and group C plots have high A rubrum and F. grandifolia I. V.
Intermediate Cover
L Mean Intermediate Cover 
Table 6 summarizes the percentages of plots with high (value of at least 5 [5- 
10%]) mean intermediate cover values. Fig. 19 shows the cluster dendrogram for plots 
based on mean intermediate cover values. Fig. 20 shows the DCA ordination for plots 
based on mean intermediate cover values. No definitive groupings of plots could be 
made based on any of this data.
The only species with high mean intermediate cover in at least half of the plots 
were Fagus grandifolia (78.9% of plots) and Comus florida (57.9%) (Table 6). While 
both were broadly distributed, F. grandifolia concentrated on the right of the ordination 
and C. florida of 6 or higher concentrated in the middle of the ordination (Fig. 20). Acer 
rubrum (47.4%) and Ilex opaca (42.1%) concentrated in the center and bottom left of the 
ordination. Nyssa sylvatica (15.8%) concentrated on the right of the ordination, 
Oxydendron arboreum (15.8%) concentrated on the left and Quercus alba (15.8%)
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Fig. 18: Detrended correspondence analysis (DCA) showing the distributions of groups 
of 18 of the 19 upland NCVS plots determined through cluster analysis of 0-2.5cm DBH 
stem I. V.
Table 6: Summary of the number and percentage of the 19 upland NCVS plots in which 
each species had mean intermediate cover (M. C.) >5 and the number and percentage of 
those same plots in which each species had the highest M. C. of all species.
The total number of plots in which each species had the highest M. C. is greater than 19 
due to ties in M. C. values.
Species if (%) plots with M. C. >5 # (%) plots with highest M. C.
Fagus grandifolia 15 (78.9) 14 (73.7)
Comus florida 11 (57.9) 5 (26.3)
Acer rubrum 9 (47.4) 4(21.1)
Ilex opaca 8 (42.1) 1 (5-3)
Oxydendron arboreum 3 (15.8) 1 (5-3)
Nyssa sylvatica 3(15.8) 2(10.5)
Quercus alba 3 (15.8) 2 (10.5)
Carya tomentosa 1 (5-3) 1 (5-3)
Carpinus caroliniana 1 (5-3)
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Fig. 19: Cluster dendrogram of the 19 upland NCVS plots based on mean intermediate 
cover.
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Fig. 20: Detrended correspondence analysis (DCA) ordination showing the distributions 
o f the 19 upland NCVS plots based on mean intermediate cover (M. C.). The orange line 
encloses plots having Fagus grandifolia values o f 5 or higher and the blue line encloses 
Nyssa sylvatica o f  at least 5. The orange dots next to triangle site symbols indicate 
Oxydendron arboreum o f at least 1, the dark blue dots indicate Comus florida o f at least 
6, the green dots indicate Acer rubrum o f at least 6, the light pink dots indicate Ilex opaca 
o f at least 5, the light blue dot indicates Carya tomentosa o f at least 6, the black dots 
indicate Quercus alba o f at least 4 and the dark pink dots indicate Carpinus caroliniana 
o f at least 5.
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concentrated in the center left. Carya tomentosa and Carpirms caroliniana had high 
values in one plot each (5.3%).
Cluster analysis separated the plots into three groups (Figs. 19 and 21). Group A 
loosely correlates with plots having 0. arboreum present at any cover value, group B 
with high I. opaca and group C with plots not having O. arboreum or high I. opaca (Fig. 
20).
2. Relative Intermediate Cover 
Table 7 summarizes the percentages of plots with high (value of at least 10) 
relative intermediate cover values. Initial analysis determined plot #19 to be an extreme 
outlier (dominated by Nyssa sylvatica); therefore, it was eliminated from further analysis 
and all further results in this data class refer to a total of 18 plots. Fig. 22 shows the 
cluster dendrogram for plots based on relative intermediate cover values. Fig. 23 shows 
the DCA ordination for plots based on relative intermediate cover values.
Three species had high relative intermediate cover in at least half of the plots, 
those being Fagus grandifolia (78.9% of plots), Comus florida (68.4%) and Acer rubrum 
(52.6%) (Table 7). Fagus grandifolia was broadly distributed, yet concentrated values of 
45 or more in the lower left of the ordination (Figure 23). Comus florida did not 
concentrate in any area, and Acer rubrum concentrated in the upper left. Ilex opaca 
(36.8%) was broadly distributed in the ordination. Oxydendron arboreum (21.1%) 
concentrated in the upper left, while Nyssa sylvatica (15 .8%) concentrated on the right of 
the ordination. Quercus alba (15.8%) concentrated in the top right while Carya 
tomentosa (10.5%) concentrated in the upper left. Carpirtus caroliniana had a high value
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Fig. 21: Detrended correspondence analysis (DCA) showing the distributions of groups 
of the 19 upland NCVS plots determined through cluster analysis of mean intermediate 
cover.
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Table 7: Summary of the number and percentage of the 19 upland NCVS plots in which 
each species had relative intermediate cover (R. C.) >10 and the number and percentage 
of those same plots in which each species had the highest R. C. of all species.
Species # (%) plots with R. C. >10 # (%) plots with highest R. C.
Fagus grandifolia 15 (78.9) 11 (57.9)
Comus florida 13 (68.4) 4(21.1)
Acer rubrum 10 (52.6) 1 (5.3)
Ilex opaca 7 (36.8)
Oxydendron arboreum 4(21.1)
Nyssa sylvatica 3(15.8) 1 (5.3)
Quercus alba 3(15.8) 2(10.5)
Carya tomentosa 2(10.5)
Carpinus caroliniana 1 (5-3)
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Fig. 22: Cluster dendrogram of 18 of the 19 upland NCVS plots based on relative 
intermediate cover.
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Fig. 23: Detrended correspondence analysis (DCA) ordination showing the distributions 
of 18 of the 19 upland NCVS plots based on relative intermediate cover (R. C.). The 
orange line encloses plots having Fagus grandifolia values of 45 or higher and the blue 
line encloses Acer rubrum of at least 10. The dots next to triangle site symbols indicate 
plots having a species with R. C. values of at least 10. The orange dots indicate 
Oxydendron arboreum, the dark blue dots indicate Cornus florida, the green dots indicate 
Ilex opaca, the light pink dots indicate Quercus alba, the light blue dot indicates Carya 
tomentosa, the black dots indicate Nyssa sylvatica and the dark pink dots indicate 
Carpinus caroliniana.
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in one plot (5.3%), which occurred in the bottom left of the ordination.
Cluster analysis separated the plots into four groups (Figs. 22 and 24). Group A 
loosely correlates with plots having A rubrum of high relative intermediate cover, group 
B strongly correlates with high (in this case, 45 or higher) F. grcmdifolia, group C with 
plots not having high A. rubrum or F. grcmdifolia and group D with one plot having very 
high N. sylvatica and Q. alba (Fig. 23).
Presence
1. NCVSMean presence values
Table 8 summarizes the percentages of plots with high (value of at least 3 out of a 
possible 6) mean presence value. Fig. 25 shows the cluster dendrogram for plots based 
on mean presence value. Fig. 26 shows the DCA ordination for plots based on mean 
presence value.
The only species with high mean presence values in at least half of the plots was 
A. rubrum, having high presence in 84.2% of plots and broadly distributed in the DCA 
ordination (Fig. 26). All other species found to have high presence in at least 1 plot were 
randomly scattered throughout the ordination, making groupings of plots having similar 
species with high mean presence values impossible. Cluster analysis yielded 3 groups 
(Fig. 25) identifiable on the DCA ordination (Fig. 26) which loosely correlate to some 
mean presence values. Group A consists of most of the plots, which typically have A. 
rubrum of high mean presence value and at least 3 of the other species listed in Table 8 of 
high presence. Group B consists of three plots which have high A. rubrum mean 
presence value, but no other high mean presence values for any other species. Group C
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Fig. 24: Detrended correspondence analysis (DCA) showing the distributions of groups 
of 18 of the 19 upland NCVS plots determined through cluster analysis of relative 
intermediate cover.
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Table 8: Summary of the number and percentage of the 19 upland NCVS plots in which 
each species had mean presence value >3 and the number and percentage of those same 
plots in which each species had the highest mean presence value of all species.
Species # (%) plots with mean presence 
value >3
# (%) plots with highest mean 
presence value
Acer rubrum 16 (84.2) 10(52.6)
Fagus grandlfolia 9 (47.4) 1 (5.3)
Vacdnium pallidum 5 (26.3) 2 (10.5)
Prunus serotina 5 (26.3)
Cornus fJorida 5 (26.3)
Polystichum acrostichoides 4(21.1) 2 (10.5)
Euonymus americana 4(21.1) 1 (5.3)
Ilex opaca 4(21.1)
Quercus alba 3 (15.8) 1 (5.3)
Cary a pallida 3 (15.8)
Mitchella repens 3 (15.8)
Uriodendron tulipifera 3 (15.8)
Gaylussada baccata 2 (10.5) 1 (5.3)
Quercus fa/cata 2 (10.5)
Parthenodssus quinquefolia 2 (10.5)
Vacdnium stamineum 2 (10.5)
Sassafras albidum 2 (10.5)
Gaylussada frondosa 1 (5.3)
Carex spp. 1 (5.3)
Vacdnium fuscatum 1 (5.3) 1 (5.3)
Vacdnium spp. 1 (5.3)
Hexastylis virginica 1 (5.3)
Quercus velutina 1 (5.3)
Carya cordiformis 1 (5.3)
Diospyros virginiana 1 (5.3)
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Fie. 25: Cluster dendrogram of the 19 upland NCVS plots based on mean presence 
values.
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Fig. 26: Detrended correspondence analysis (DCA) ordination showing the distributions 
o f the 19 upland NCVS plots based on mean presence value and the groups determined 
through cluster analysis o f  mean presence value. The dark blue dots next to triangle site 
symbols indicate plots that had high Acer rubrum mean presence value and low mean 
presence value o f  all other species. The green dots indicate plots that had high 
Gaylussada and Vacdnium mean presence value and low mean presence value o f all 
other species.
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consists of two plots with high mean presence values of the various Gaylussada and 
Vacdnium species, with comparably low mean presence values for all other species.
2. Simple presence/absence
Table 9 summarizes the species that had simple presence values in at least half of 
the 19 upland plots. Initial analysis determined plot #17 to be an extreme outlier 
(dominated by several species occurring only in that plot); therefore, it was eliminated 
from further analysis and all further results in this data class refer to a total of 18 plots.
Fig. 27 shows the cluster dendrogram for plots based on simple presence values. Fig. 28 
shows the DCA ordination for plots based on simple presence values.
Acer rubrum, Carya pallida, Cornus florida, Fagus grcmdifolia, Ilex opaca, 
Prunus serotina and Quercus alba were found to be present in all of the 19 upland NCVS 
plots. Several other species were found in at least half of these plots (Table 9), yet none 
of the species found in at least half of the plots correlated with the distributions of plots in 
the DCA ordination (Fig. 28). Cluster analysis yielded 3 groups (Fig. 27) identifiable on 
the DCA ordination (Fig. 28) which loosely correlate to some simple presence values. 
Group A consists of most of the plots. Group B is distinct in having two plots with 
several Gaylussada and Vacdnium species. Group C is distinct in having several 
Gaylussada and Vacdnium species, yet it lacks several common species found in the 
other plots (Polystichum acrostichoides, Chimaphila maculata, Euonymus americana, 
Liriodendron tulipifera, Mitchella repens and Parthenocissus quinquefolia).
Ground Cover
At some sites several Vacdnium species, or mixtures of Vacdnium and 
Gaylussada species were so closely and densely interspersed that it was impossible at the 
level of a module to accurately estimate cover of the individual species. In those cases
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Table 9: Summary of the number and percentage of the 19 upland NCVS plots in which 
each species had simple presence values in at least half of the plots.
Species # (%) plots with Simple Presence
Acer rubrum 19(100)
Cary a pallida 19(100)
Comus florida 19(100)
Fagus grandifolia 19(100)
Ilex opaca 19(100)
Prunus serotina 19(100)
Quercus alba 19(100)
Quercus velutina 18 (94.7)
Euonymus americana 17 (89.5)
Quercus rubra 17 (89.5)
Diospyros virginiana 16 (84.2)
Uriodendron tulipifera 16 (84.2)
Vacdnium pallidum 16 (84.2)
Vacdnium stamineum 16 (84.2)
Mitchella repens 15 (78.9)
Parthenocissus quinquefolia 15 (78.9)
Polystichum acrostichoides 15 (78.9)
Carya tomentosa 14 (73.7)
Carex spp. 13 (68.4)
Nyssa sylvatica 13 (68.4)
Pinus taeda 13 (68.4)
Quercus falcata 13 (68.4)
Vitis rotundifolia 13 (68.4)
Vitis sp. 12 (63.2)
Carya cordiformis 11 (57.9)
Carya glabra 11 (57.9)
Chimaphila maculata 10 (52.6)
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Fig, 27: Cluster dendrogram of 18 of the 19 upland NCVS plots based on simple 
presence.
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Fig. 28: Detrended correspondence analysis (DCA) ordination showing the distributions 
o f  18 o f the 19 upland NCVS plots based on simple presence and the groups determined 
through cluster analysis o f  simple presence. The green dots next to triangle site symbols 
indicate plots that had several Gaylussada and Vacdnium species but lacked several 
species common to all other plots. The dark blue dots indicate plots which had several 
Gaylussada and Vacdnium species but were not lacking common species as the plots 
indicated with green dots were.
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these were recorded as Vacdnium spp. or Vacdnium/Gaylussada spp. combined. 
However, where possible, cover of these species was estimated separately.
1. Mean Ground Cover 
Table 10 summarizes the percentages of plots with high (value of at least 2 
[0-1%]) mean ground cover values. Fig. 29 shows the cluster dendrogram for these plots. 
Fig. 30 shows the DCA ordination for these plots.
The fern Polystichum acrostichoides was the only taxon to have mean ground 
cover values of 2 or greater in more than half of the 19 upland NCVS plots (52.6%, see 
Table 10). One or more Vacdnium or Gaylussada species (or combinations of those) 
reached M. C. >2 in 16 of the 19 sites, and had the highest M. C. in 16 of the sites. The 
only other non-arboreal taxa to reach M. C. >2 in more than one stand were Mitchella 
repens and Carex spp.. Several arboreal taxa had mean ground cover values of 2 in at 
least 2 plots, yet none of the taxa showed any correlation with the distribution of plots in 
the DCA ordination (Fig. 30). Cluster analysis yielded 4 groups (Fig. 29) which, when 
plotted on the DCA ordination (Fig. 30), show some correlation to mean ground cover 
values. Group B consists of one plot, having high (value of at least 2) M. C. of 
Elephantopus sp., Thelypteris hexagonoptera and Dichanthelium spp., group C plots have 
no species with mean ground cover values above 3, group D plots have very high 
Vacdnium and Gaylussada mean cover values with no other species reaching a value of 
3, and group A consists of all other plots.
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Table 10: Summary of the number and percentage of the 19 upland NCVS plots in which 
each species had mean ground cover (M. C.) >2 in at least 2 plots, and the number and 
percentage of those same plots in which each species had the highest M. C. of all species. 
The total number of plots in which each species had the highest M. C. is greater than 19 
due to ties in M. C. values.
Species # (%) plots with M. C. >2 # (%) plots with highest M. C.
Polystichum acrostichoides 10 (52.6) 7 (36.8)
Vacdnium pallidum 9 (47.4) 6(31.6)
Vacdnium stamineum 8 (42.1) 3(15.8)
Vacc. and Gay. spp. combined 6(31.6) 4(21.1)
ilex opaca 6(31.6) 1 (5.3)
Gaylussada baccata 5 (26.3) 2(10.5)
Vacdnium fuscatum 5 (26.3)
Gaylussada frondosa 4(21.1) 1 (5.3)
Vacdnium spp. 4(21.1) 2 (10.5)
Fagus grandifolia 3 (15.8) 1 (5.3)
Liriodendron tulipifera 3 (15.8) 1 (5.3)
Quercus velutina 3 (15.8) 1 (5.3)
Mitchella repens 3 (15.8) 2(10.5)
Acer rubrum 2 (10.5)
Carex spp. 2(10.5)
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Fie. 29: Cluster dendrogram of the 19 upland NCVS plots based on mean ground cover.
74
NCVS 01
A
Group D Group C Group A « Group B
NCVS 03
A
NCVS 02
A
NCI S Oft
NCVS £0 *A
A *
N v s os 0*
NCVS IS
•  A ANCVS 10 w rrvs o? 
A NCVS 16 Ur
A A
NCVS 17
A # NCVS 15A
NCVS 11
A
ncvs is
NCVS 14
A
NCVS 12
A
Axis 1
Fig. 30: Detrended correspondence analysis (DCA) ordination showing the distributions 
o f the 19 upland NCVS plots based on mean ground cover and the groups determined 
through cluster analysis o f  mean ground cover. The dark blue dots next to triangle site 
symbols indicate plots that had high Gaylussada and Vacdnium mean ground cover and 
low mean ground cover o f all other species. The green dot indicates a plot that had high 
Elephantopus sp., Thelypteris hexagonoptera and Dichanthelium spp. mean ground 
cover. The pink dots indicate plots that had low mean ground cover o f all other species.
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2. Relative Ground Cover
Table 11 summarizes the percentages of plots with high (value of at least 10) 
relative ground cover values. Initial analysis determined plot #7 to be an extreme outlier 
(dominated by Thelypteris hexagonoptera); therefore, it was eliminated from further 
analysis and all further results in this data class refer to a total of 18 plots. Fig. 31 shows 
the cluster dendrogram for plots based on relative ground cover values. Fig. 32 shows 
the DCA ordination for plots based on relative ground cover values.
No species was found to have relative ground cover values of 10 or greater in 
more than half of the 19 upland NCVS plots (Table 11), and none of the species showed 
any correlation with the distribution of plots in the DCA ordination (Fig. 32). Cluster 
analysis yielded 3 groups (Fig. 31) which, when plotted on the DCA ordination (Fig. 32), 
show some correlation to relative ground cover values when the leading dominant of each 
plot is graphed (Fig. 32). Group A plots are dominated by either Gaylussada frondosa, 
Polystichum acrostichoides or Vacdnium stamineum. Group B plots are dominated by 
either Vacdnium pallidum, Gaylussada baccata or Quercus velutina. Group C plots are 
dominated by combined cover of Vacdnium spp. and Gaylussada spp.
Resampling o f Single Circular Plots
A total of 42 taxa were found in 1994 sampling, and a total of 30 taxa were found 
in 2003 resampling, a list of which appears in Appendix C. Values calculated for all 
species found over all data categories can be found in Appendix E.
Large Trees
Table 12 summarizes the percentages of plots with high (greater than 10) I. V. in 
both years, noting the change from 1994 to 2003. Fig. 33 shows the cluster
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Table 11: Summary of the number and percentage of the 19 upland NCVS plots in which 
each species had relative ground cover (R. C.) >10, and the number and percentage of 
those same plots in which each species had the highest R. C. of all species.
Species # (%) plots with R. C. >10 # (%) plots with highest R. C.
Polystichum acrostichoides 8 (42.1) 4(21.1)
Vacdnium pallidum 8(42.1) 5 (26.3)
Vacdnium stamineum 6(31.6) 1 (5.3)
Vacc. and Gay. spp. combined 6(31.6) 5 (26.3)
Gaylussachia baccata 3 (15.8) 1 (5.3)
Gaylussachia frondosa 1 (5.3) 1 (5.3)
Quercus falcata 1 (5.3)
Quercus velutina 1 (53) 1 (5-3)
Liriodendron tulipifera 1 (5.3)
Thelypteris hexagonoptera 1 (5.3) 1 (5.3)
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Fig. 31: Cluster dendrogram of 18 of the 19 upland NCVS plots based on relative ground 
cover.
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Fig. 32: Detrended correspondence analysis (DCA) ordination showing the distributions 
of 18 of the 19 upland NCVS plots based on relative ground cover and the groups 
determined through cluster analysis of relative ground cover. The dots next to triangle 
site symbols indicate which species is the leading dominant in each plot. The dark blue 
dot indicates Gaylussada frondosa dominance, the light green dot indicates Vacdnium 
stamineum, the orange dots indicate Polystichum acrostichoides, the pink dot indicates 
Gaylussada baccata, the black dots indicate Vacdnium pallidum, the light blue dot 
indicates Quercus velutina and the dark green dots indicate Vacdnium spp. and 
Gaylussada spp. combined.
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Table 12: Summary for >10cm DBH stems of the number and percentage of the 27 
SCPM sites, sampled in 1994 and 2003, in which each species had I. V. >10 and the 
number and percentage of those same plots in which each species had the highest I. V. of 
all species. The percent change from 1994 to 2003 is noted in both cases.
Species # (%) of # (%) of 
SCPM plots SCPM plots 
with 1. V. >10 with I. V. >10 
in 1994 in 2003
% change 
ofl. V.>10
#(%)of 
SCPM plots 
with highest 
I. V. in 1994
#(%)of 
SCPM plots 
with highest 
1. V. in 2003
% change 
of highest 
I.V.
Quercus alba 21 (77.8) 23 (85.2) 7.4 12 (44.5) 13(48.1) 3.7
Fagus grandifolia 18 (66.7) 19(70.4) 3.7 6 (22.2) 8 (29.6) 7.4
Acer rubrum 14 (51.9) 17 (63.0) 11.1
Uriodendron tulipifera 10 (37.0) 9 (33.3) -3.7 4 (14.8) 2(7.4) -7.4
Quercus rubra 7 (25.9) 8 (29.6) 3.7 4 (14.8) 2(7.4) -7.4
Carya tomentosa 6 (22.2) 4 (14.8) -7.4 1 (3.7)
Quercus falcata 5 (18.5) 4 (14.8) -3.7
Oxydendron arboreum 4 (14.8) 5 (18.5) 3.7 1 (3.7) 3.7
Pinus virginiana 4 (14.8) 2(7.4) -7.4
Quercus coccinea 2(7.4) 3(11.1) 3.7 1 (3.7) -3.7
Quercus velutina 2(7.4) 2(7.4)
Carya pallida 2(7.4) 1 (3.7) -3.7
Ilex opaca 1 (3.7) 3(11.1) 7.4
Carya glabra 1 (3.7) 1 (3.7)
Pinus taeda 1 (3.7) 1 (3.7)
Nyssa sylvatica 1 (3.7) -3.7
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Figure 33: Cluster dendrogram of the 27 SCPM plots, sampled in 1994 and 2003, based 
on I. V. of > 10cm DBH stems. The 1994 samples are in blue, and the 2003 samples are 
in red. For example, SCPM plot 1 would be SC 01 94 when using the 1994 sampling 
data, and SCPM plot 1 would be SC 01 03 when using the 2003 sampling data.
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dendrogram for plots based on large tree importance from both sampling years, with 
groups determined in cluster analysis labeled on the dendrogram. Fig. 34 shows the DCA 
ordination for plots based on large tree I. V. from both sampling years. Fig. 35 shows the 
same DCA ordination, with only those plots deemed to have moved dramatically (either 
in the cluster dendrogram or DCA ordination) from 1994 to 2003 being plotted.
The large tree category showed only slight change from 1994 to 2003. Quercus 
alba, Fagus grandifolia, and Acer rubrum had I. V. > 10 in the most plots among stems 
greater than 10cm DBH in both sampling years (Table 12). Each reached I. V. >10 in 
more plots in 2003 than in 1994, and the first two increased in the number of plots in 
which they are leading dominants. The only meaningful change (change of 3 or more 
plots) occurring for any species was for A. rubrum, which increased to have I. V. >10 in 
17 plots in 2003, three more than in 1994 (14 plots). However, A. rubrum was not a 
leading dominant in any plots in 2003 or in 1994. The DCA ordination of plots sampled 
in both years shows that plots in which Q. alba was the leading dominant grouped to the 
left of the ordination (Fig. 34). Plots with F. grandifolia as the leading dominant grouped 
in the upper center, plots with Q. rubra as the leading dominant grouped in the right 
upper center and plots with L. tulipifera as the leading dominant grouped in the lower 
right (Fig. 34). One plot was dominated by Q, coccinea (far middle right of the 
ordination), one was dominated by C. tomentosa (middle right of the ordination) and one 
plot was dominated by O. arboreum (bottom center of the ordination). Cluster analysis 
yielded two groups (Fig. 33). Group A, when plotted on the DCA ordination (Fig. 34), 
loosely correlates with plots having any species other than Q. alba as the leading
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Figure 34: Detrended correspondence analysis (DCA) ordination of the 27 SCPM plots, 
sampled in 1994 and 2003, showing the distribution of plots based on I. V. of > 10cm 
DBH stems. Blue diamonds indicate 1994 sampling and red triangles indicate 2003 
sampling; for example, SCPM plot 1 would be SC 01 94 with a blue diamond from 1994 
sampling, and SC 01 03 with a red triangle from 2003 sampling. The orange line shows 
the division between groups A and B, as determined in cluster analysis. The blue line 
encloses plots in which Quercus alba was the leading dominant, the green line plots in 
which Fagus grandifolia was the leading dominant, the yellow line plots where Quercus 
rubra was the leading dominant, the pink line plots where Liriodendron tulipifera was the 
leading dominant, the light blue dot indicates plots where Oxydendron arboreum was the 
leading dominant, the black dot indicates Quercus coccinea and the gray dot indicates 
Carya tomentosa.
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Figure 35: Detrended correspondence analysis (DCA) ordination of the 27 SCPM plots, 
sampled in 1994 and 2003, based on I. V. of > 10cm DBH stems but showing only the 
distribution of plots which moved dramatically from 1994 to 2003. Blue diamonds 
indicate 1994 sampling and red triangles indicate 2003 sampling; for example, SCPM 
plot 1 would be SC 01 94 with a blue diamond from 1994 sampling, and SC 01 03 with a 
red triangle from 2003 sampling. The black line connects plot 2 from both years, the 
light blue line connects plot 5, the yellow line connects plot 6, the orange line connects 
plot 9, the dark blue line connects plot 17, the light pink line connects plot 21 and the 
green line connects plot 27.
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dominant. Group B loosely correlates with plots having Q. alba as the leading dominant, 
though some such plots fall into group A.
All but three plots were their own nearest neighbor on the cluster dendrogram 
(Fig. 33), showing little change from 1994 to 2003. Those plots that were no longer their 
nearest neighbor were plots 2, 6 and 9. Those three plots, plus plots 5, 17, 21 and 27 (a 
total of 7 plots) showed dramatic movement in the DCA ordination from 1994 to 2003. 
Fig. 35 shows the positions of those plots in the DCA ordination, indicating with lines the 
movement from 1994 to 2003. The following major changes occurred in those plots (see 
Appendix E). Plot 2 decreased in Q. rubra I. V. from 1994 to 2003 (I. V. of 36.2 to I. V. 
of 0) and increased in Q. alba I. V. (0-27.9). Plot 5 decreased inL. tulipiferal. V. (23.2- 
0) and Quercus muehlenbergii I. V. (6.0-0). Plot 6 decreased in Q. falcata I. V. (22.4-0). 
Plot 9 decreased in Q. alba I. V.(72.8-43.5) and increased in A rubrum I. V. (0-12.0) and 
F. grandifolial. V. (8.6-21.7). Plot 17 decreased in Pinus virginiana I. V. (12.6-0). Plot 
21 decreased in Q. rubra I. V. (12.4-0) but increased in Q. alba I. V. (0-15.2). Plot 27 
increased in Ilex opaca I. V. (0-5.4). The leading dominant changed in 8 plots (2, 4, 5, 8, 
12, 16, 17 and 27; see Fig. 34), with only four of those (2, 5, 17 and 27; see Fig. 35) 
showing dramatic movement in the ordination. No plots changed enough to move them 
from one cluster group to another cluster group (Fig. 33). It should be noted here that 
plots 5, 17 and 21 were ones which had the center stake replaced in 2003 (since it had 
disappeared). While changes in specific I. V. values of each species in each plot occurred 
(Appendices E), and changes in the percentages of plots with high I. V. values occurred 
(Table 12), these changes were not great enough to affect the overall pattern seen in the 
large tree category.
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Small Trees
Table 13 summarizes the percentages of the 27 SCPM sites with high (greater 
than 10) small tree I. V. in both years, noting the change from 1994 to 2003. Initial 
analysis determined plot 10 in both years to be an extreme outlier (being dominated by 
Sassafras albidum); therefore, it was eliminated from further analysis and all further 
results in the small tree category refer to a total of 26 plots in each sampling year. Fig. 36 
shows the cluster dendrogram for 26 of the 27 SCPM plots based on small tree 
importance from both sampling years, with groups determined in cluster analysis labeled 
on the dendrogram. Fig. 37 shows the DCA ordination for 26 of the 27 SCPM plots 
based on small tree I. V. from both sampling years. Fig. 38 shows the same DCA 
ordination, with only those plots deemed to have moved dramatically in the DCA 
ordination from 1994 to 2003 being plotted.
Acer rubrum, Comus florida, Ilex opaca and Fagus grandifolia were found to 
have high I. V. (>10) among stems 2.5-10cm in more than half of plots in at least one 
year (Table 13). Acer rubrum increased slightly in the number of plots in which it had 
high I. V., but increased by four plots (from 5 to 9) in which it was the leading dominant. 
Comus florida decreased considerably in the number of plots in which it had high I. V. 
(from 18 to 13). Fagus grandifolia increased considerably in the number of plots in 
which it had high I. V. (from 16 to 21). Nyssa sylvatica decreased considerably in the 
number of plots in which it had high I. V. (from 7 to 4). Aside from F. grandifolia, two 
potential canopy species showed slight increases in I. V. in the small tree size class: 
Quercus alba (which also became the leading dominant in one plot in 2003) and Carya 
pallida.
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Table 13: Summary for 2.5-10cm DBH stems of the number and percentage of the 27 
SCPM sites, sampled in 1994 and 2003, in which each species had I. V. >10 and the 
number and percentage of those same plots in which each species had the highest I. V. of 
all species. The percent change from 1994 to 2003 is noted in both cases.
Species #(%)of 
SCPM plots 
with 1. V. >10 
in 1994
#(%)of 
SCPM plots 
with 1. V. >10 
in 2003
% change 
of I. V. >10
#(%)of #(%)of 
SCPM plots SCPM plots 
with highest with highest 
I. V. in 1994 I. V. in 2003
% change 
of highest 
1. V.
Acer rubrum 19 (70.4) 20 (74.1) 3.7 5 (18.5) 9 (33.3) 14.8
Cornus florida 18 (66.7) 13 (48.1) -18.5 6 (22.2) 4 (14.8) -7.4
Ilex opaca 17 (63.0) 17 (63.0) 5(18.5) 4 (14.8) -3.7
Fagus grandifolia 16 (59.3) 21 (77.8) 18.5 10(37.0) 9 (33.3) -3.7
Nyssa syfvatica 7 (25.9) 4 (14.8) -11.1
Oxydendron arboreum 2(7.4) 3(11.1) 3.7
Carya glabra 2(7.4) 1 (3.7) -3.7
Carya tomentosa 1 (3.7) 1 (3.7)
Quercus alba 2(7.4) 7.4 1 (3.7) 3.7
Carya pallida 1 (3.7) 3.7
Sassafras albidum 1 (3.7) 1 (3.7) 1 (3.7)
Juniperus virginiana 1 (3.7) 3.7
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Figure 36: Cluster dendrogram of 26 of the 27 SCPM plots, sampled in 1994 and 2003, 
based on I. V. of 2.5-10cm DBH stems. The 1994 samples are in blue, and the 2003 
samples are in red. For example, SCPM plot 1 would be SC 01 94 when using the 1994 
sampling data, and SCPM plot 1 would be SC 01 03 when using the 2003 sampling data.
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Figure 37: Detrended correspondence analysis (DC A) ordination of 26 of the 27 SCPM 
plots, sampled in 1994 and 2003, showing the distribution of plots based on I. V. of 2.5- 
10cm DBH stems. Blue diamonds indicate 1994 sampling and red triangles indicate 
2003 sampling; for example, SCPM plot 1 would be SC 01 94 with a blue diamond from 
1994 sampling, and SC 01 03 with a red triangle from 2003 sampling. The orange line 
shows the division between groups A and B, as determined in cluster analysis. The blue 
line encloses plots in which Fagus grandifolia was the leading dominant, the green line 
plots in which Comus florida was the leading dominant, the light blue dots indicate 
where Ilex opaca was the leading dominant and the pink dots indicate Acer rubrum.
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Figure 38: Detrended correspondence analysis (DC A) ordination of 26 of the 27 SCPM 
plots, sampled in 1994 and 2003, based on I. V. of 2.5-10cm DBH stems but showing 
only the distribution of plots which moved dramatically from 1994 to 2003. Blue 
diamonds indicate 1994 sampling and red triangles indicate 2003 sampling; for example, 
SCPM plot 1 would be SC 01 94 with a blue diamond from 1994 sampling, and SC 01 03 
with a red triangle from 2003 sampling. The dark blue line connects plot 7 from both 
years, the orange line connects plot 9, the light blue line connects plot 16, the green line 
connects plot 20, the pink line connects plot 21, the black line connects plot 23 and the 
yellow line connects plot 27.
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The DCA ordination of plots sampled in both years shows that plots in which A. 
rubrum was the leading dominant grouped mostly in the lower center to lower left (Fig. 
37). Plots with F. grandifolia as the leading dominant grouped to the left of the 
ordination, plots with I. opaca as the leading dominant grouped to the center and plots 
with C. florida as the leading dominant grouped to the right. Cluster analysis yielded two 
groups (Fig. 36). Group B, when plotted on the DCA ordination (Fig. 37), loosely 
correlates with plots having F. grandifolia as the leading dominant, and group A loosely 
correlates with plots having any species except F. grandifolia as the leading dominant 
(though 4 plots with F. grandifolia as the leading dominant fall into group A).
Ten plots were no longer their own nearest neighbor in the cluster dendrogram 
(Fig. 36), those being plots 7, 14, 16, 19, 20, 21, 23, 24 and 25. Though the changes in 
composition for most plots were not dramatic, seven plots showed dramatic movement in 
the DCA ordination from 1994 to 2003. Six of those were also ones that showed 
movement in the cluster dendrogram (7, 16, 20, 21, 23 and 27), with the seventh being 
plot 9. Fig. 38 shows the positions of those plots in the DCA ordination, indicating with 
lines the movement from 1994 to 2003. Three of these (plots 9, 21 and 27) were ones that 
also showed dramatic movement in the large tree ordination (Fig. 35). Plot 10, 
eliminated from cluster and DCA analyses, showed dramatic change from 1994 to 2003 
(see below).
The following major changes occurred in those plots (see Appendix E). Plot 7 
decreased in A. rubrum I. V. from 1994 to 2003 (I. V. of 51.8 in 1994 to I. V. of 38.0 in 
2003) and in C. florida I. V. (27.3-19.2), but increased inF. grandifolia I. V. (7.8-17.0) 
and N. sylvatica I. V. (10.8-19.3). Plot 9 increased in Q. alba I. V. (0-19.6). Plot 16
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decreased in A. rubrum I. V. (26.3-0). Plot 10 decreased in Sassafras albidum I. V. 
(30.5-21.6) and increased in A. rubrum I. V. (12.8-54.4). Plot 20 decreased in F. 
grandifolia I. V. (63.2-32.4). Plot 21 decreased in C. florida I. V. (21.6-0) but increased 
in I. opaca I. V. (3.7-25.2). Plot 23 increased in O. arboreum I. V. (0-12.1) and S. 
albidum I. V. (0-11.3). Plot 27 decreased in I. opaca I. V. (18.1-5.5) and N. sylvatica I.
V. 21.5-0). ). It should be noted here that plots 20 and 21 were ones which had the center 
stake replaced in 2003 (since it had disappeared).
The leading dominant changed in 9 plots (9, 10, 12, 13, 17, 21, 23, 24 and 27; see 
Fig. 37), with only three of those (9, 21 and 23; see Fig. 38) showing dramatic movement 
in the ordination. Plot 17 also changed leading dominant in the large tree class (Fig. 34). 
Five plots changed enough to move them from one cluster group to another cluster group 
(plots 19, 20, 21, 23 and 24; see Fig. 36), with three of those (20, 21 and 23) showing 
dramatic movement in the ordination (Fig. 38). While changes in specific I. V. values of 
each species in each plot occurred (Appendix E), and changes in the percentages of plots 
with high I. V. values occurred (Table 13), these changes were not great enough to affect 
the overall pattern seen in the small tree category.
Saplings
Table 14 summarizes the percentages of plots with high (greater than 10) R. D. in both 
years, noting the change from 1994 to 2003. Fig. 39 shows the cluster dendrogram for 
plots based on sapling relative density from both sampling years, with groups determined 
in cluster analysis labeled on the dendrogram. Fig. 40 shows the DCA ordination for 
plots based on sapling relative density from both sampling years. Fig. 41
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Table 14: Summary for saplings of the number and percentage of the 27 SCPM plots, 
sampled in 1994 and 2003, in which each species had R. D. >10 and the number and 
percentage of those same plots in which each species had the highest R. D. of all species. 
The percent change from 1994 to 2003 is noted in both cases. In some cases, two species 
had the same R. D. value and tied as the leading dominant; this is why there are more 
than 27 leading dominant values in each sampling year.
Species # (%) of # (%) of 
SCPM SCPM 
plots with plots with 
R. D. >10 R. D. >10 
in 1994 in 2003
% change of 
R. D. >10
#(%)of 
SCPM plots 
with highest 
R. D. in 1994
#(%)of 
SCPM plots 
with highest 
R. D. in 2003
% change of 
highest R. D.
Acer rubrum 20 (74.1) 17 (63.0) -11.1 10(37.0) 7 (25.9) -11.1
Fagus grandifolia 16(59.3) 22 (81.5) 22.2 7 (25.9) 14(51.9) 25.9
Cornus florida 15 (55.6) 9 (33.3) -22.2 9 (33.3) 1 (3.7) -29.6
Ilex opaca 11 (40.7) 17 (63.0) 22.2 3(11.1) 8 (29.6) 18.5
Nyssa syfvatica 6 (22.2) 4 (14.8) -7.4
Sassafras albidum 5 (18.5) 2(7.4) -11.1 1 (3.7) -3.7
Oxydendron arboreum 4 (14.8) 3(11.1) -3.7
Cary a pallida 3(11.1) 2 (7.4) -3.7 1 (3.7) -3.7
Vacdnium spp. 3(11.1) 2(7.4) -3.7 1 (3.7) 1 (3.7)
Viburnum spp. 3(11.1) -11.1 1 (3.7) -3.7
Cary a glabra 2 (7.4) 1 (3.7) -3.7
Castanea dentata 2(7.4) -7.4
Quercus alba 2 (7.4) -7.4
Carya tomentosa 3(11.1) 11.1
Carya cordiformis 1 (3.7) 3.7
Quercus falcata 1 (3.7) 3.7
Quercus rubra 1 (3.7) 3.7
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Figure 39: Cluster dendrogram of the 27 SCPM plots, sampled in 1994 and 2003, based 
on R. D. of saplings. The 1994 samples are in blue, and the 2003 samples are in red. For 
example, SCPM plot 1 would be SC 01 94 when using the 1994 sampling data, and 
SCPM plot 1 would be SC 01 03 when using the 2003 sampling data.
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Figure 40: Detrended correspondence analysis (DCA) ordination of the 27 SCPM plots, 
sampled in 1994 and 2003, showing the distribution of plots based on R. D. of saplings. 
Blue diamonds indicate 1994 sampling and red triangles indicate 2003 sampling; for 
example, SCPM plot 1 would be SC 01 94 with a blue diamond from 1994 sampling, and 
SC 01 03 with a red triangle from 2003 sampling. The orange line shows the division 
between groups A, B and C, as determined in cluster analysis. The dark blue line 
encloses plots in which Ilex opaca was the leading dominant, the green line plots in 
which Fagus grandifolia was the leading dominant, the light blue line plots in which 
Acer rubrum was the leading dominant, the green dot indicates a plot dominated by F. 
grandifolia but disjunct form the rest of those plots, the pink dot a plot dominated by A. 
rubrum but disjunct from the rest of those plots, the light blue dots indicate plots where 
Vaccinium spp. was the leading dominant, the black dots indicate Comus florida, the 
yellow dot indicates Sassafras albidum, the dark purple dot indicates Carya pallida and 
the gray dot indicates Viburnum spp..
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Figure 41: Detrended correspondence analysis (DCA) ordination o f the 27 SCPM plots, 
sampled in 1994 and 2003, based on R. D. o f saplings but showing only the distribution 
o f plots which moved dramatically from 1994 to 2003. Blue diamonds indicate 1994 
sampling and red triangles indicate 2003 sampling; for example, SCPM plot 1 would be 
SC 01 94 with a blue diamond from 1994 sampling, and SC 01 03 with a red triangle 
from 2003 sampling. The brown line connects plot 2 from both years, the light green line 
connects plot 5, the black line connects plot 10, the dark blue line connects plot 12, the 
purple line connects plot 16, the yellow line connects plot 18, the gray line connects plot 
19, the pink line connects plot 22, the light blue line connects plot 23, the orange line 
connects plot 24 and the dark green line connects plot 27.
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shows the same DCA ordination, with only those plots deemed to have moved 
dramatically in the DCA ordination from 1994 to 2003 being plotted.
Acer rubrum and Fagus grandifolia were the only species that had R. D. >10 in at 
least half of the plots in both years (Table 14). Acer rubrum had R. D. > 10 in the most 
plots in 1994 (74.1% of plots), yet declined to 63% in 2003. Fagus grandifolia had high 
R. D. in 59.3% of plots in 1994, and increased to have high R. D. in the most plots in 
2003 (81.5%). Other species having high R. D. in at least half of the plots in at least one 
year were C. florida and I. opaca. Corrtus florida decreased from 51.9% to 33.3% from 
1994 to 2003, and Ilex opaca increased from 40.7% to 59.3% from 1994 to 2003. In 
1994, Nyssa sylvatica, Sassafras albidum and Viburnum spp. decreased sharply in R. D, 
values from 1994 to 2003. Among canopy species, Carya tomentosa increased strongly 
in R. D. in three plots from 1994 to 2003.
The DCA ordination of plots sampled in both years shows that plots in which A. 
rubrum was the leading dominant grouped to the lower center and lower right of the 
ordination (Fig. 40). Plots in which I. opaca was the leading dominant grouped to the 
left, with F. grandifolia as the leading dominant grouped to the upper center, with C. 
florida grouped to the center right. Cluster analysis yielded three groups (Fig. 39). Group 
B, when plotted on the DCA ordination (Fig. 40), loosely correlates with plots having I. 
opaca as the leading dominant. Group A loosely correlates with plots having any species 
except I. opaca as the leading dominant. Group C consists of most but not all of the plots 
having F. grandifolia as the leading dominant.
Unlike the two size classes previously mentioned for the SCPM sites, in the 
sapling cluster dendrogram 1994 and 2003 plots tended to separate, with 1994 plots
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concentrating mostly in group A and 2003 plots concentrating mostly in groups B and C 
(Fig. 39). This strong separation also occurred on the ordination, with 1994 plots 
concentrated mostly on the right third of the ordination and 2003 plots concentrated on 
the left 2/3 of the ordination (Fig. 40).
Eleven plots showed dramatic movement in the DCA ordination from 1994 to 
2003. Fig. 41 shows the positions of those plots in the DCA ordination, indicating with 
lines the movement from 1994 to 2003. A majority of these plots moved towards the left 
of the ordination, where I. opaca and F. grandifolia are leading dominants. Three of 
these (plots 2, 5 and 27) also showed dramatic movement in the large tree ordination, and 
four (plots 10,16, 23 and 27) also showed dramatic movement in the small tree 
ordination. The following major changes occurred in those plots (Appendix E). Plot 2 
decreased in A. rubrum R. D. from 1994 to 2003 (R. D. of 47.4 in 1994 to R. D. of 13.3 
in 2003) and in C. pallida R. D. (10.5-0), but increased in I. opaca R. D. (21.1-60). Plot 
5 decreased in A rubrum R. D. (50-8.3) and increased in I. opaca R. D. (16.7-58.3). Plot 
10 decreased in S. albidum R. D. (44-0). Plot 12 decreased in Prurrns serotina R. D . (9.1- 
0) and increased in I. opaca R. D. (0-14.3). Plot 16 decreased in C. florida R. D. (20-0) 
and in Viburnum R. D. (20-0). Plot 18 decreased in O. arboreum R. D. (10-0) but 
increased in/, opacaR. D. (10-48.9). Plot 19 decreased in Viburnum spp (33.3-0) and in 
Vaccinium spp. (16.7-0), but increased in F. grandifolia (16.7-66.7) and in O. arboreum 
R. D. (0-16.7). Plot 22 decreased in N. sylvatica R. D. (33.3-0) and in F. grandifolia R.
D. (11.1-0), but increased in I. opaca R. D. (11.1-50). In plot 23, 6 of the 8 species 
recorded in 1994 vanished (see page 203); C. florida (22.2-12.5) and 7. opaca (11.1-37.5) 
remained and F. grandifolia (0-50) appeared. In plot 24, 6 of the 8 species recorded in
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1994 vanished (see page 204); F. grandifolia (26.3-50) and S. albidum (5.3-16.7) 
remained and A. rubrum (0-16.7) and Quercus rubra (0-16.7) appeared. Plot 27 
decreased in N. sylvatica (14.8-0) and increased in F. grandifolia (22.2-50). It should be 
noted here that plot 22 was one which had the center stake replaced in 2003 (since it had 
disappeared).
These changes were sufficient to cause 12 plots (plots 2, 4, 5, 6, 9, 10, 16, 19, 21, 
23, 26 and 27) to change leading dominant, and cause 13 plots (plots 4, 5, 10, 12, 16, 18, 
19, 20, 21, 22, 23, 24 and 27) to move from one cluster group to another. Moderately 
large changes in specific R. D. values of each species in each plot occurred (Appendix E), 
and moderately large changes in the percentages of plots with high R. D. values occurred 
(Table 14). The largest of these changes was the increase of Fagus grandifolia and Ilex 
opaca R. D. and the decrease of R. D. of Corrms florida, A. rubrum and S. albidum.
Seedlings
Table 15 summarizes the percentages of plots with high (greater than 10) R. D. in 
both years, noting the change from 1994 to 2003. Initial analysis determined plot 2 
sampled in 1994 to be an extreme outlier (being dominated by Corylus americana); 
therefore, plot 2 in 1994 and plot 2 in 2003 were eliminated from further analysis and all 
further analysis in this data class refers to 26 plots. Fig. 42 shows the cluster dendrogram 
for plots based on seedling relative density from both sampling years, with groups 
determined in cluster analysis labeled on the dendrogram. Fig. 43 shows the DCA 
ordination for plots based on sapling relative density from both sampling years.
Acer rubrum, combined Vaccinium/Gaylussacia spp., Vaccinium spp., Viburnum 
spp. (mostly V acerifolium), Corrms florida, Ilex opaca and Fagus grandifolia all had
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Table 15 : Summary for seedlings of the number and percentage of the 27 SCPM plots, 
sampled in 1994 and 2003, in which each taxon had R. D. >10 and the number and 
percentage of those same plots in which each taxon had the highest R. D. of all species. 
The percent change from 1994 to 2003 is noted in both cases. In some cases, two taxa 
had the same R. D. value and tied as the leading dominant; this is why there are more 
than 27 leading dominant values in each sampling year.
Species #(%)of #(%)of 
SCPM SCPM 
plots with plots with 
R. D. >10 R. D. >10 
in 1994 in 2003
% change 
of R. D. >10
# (%) of # (%) of 
SCPM plots SCPM plots 
with highest with highest 
R. D. in 1994 R. D. in 2003
% change of 
highest R. D.
Acer rubrum 19(70.4) 2(7.4) -63.0 4 (14.8) -14.8
Vacc. & Gay: spp. 15(55.6) 14(51.9) -3.7 1 (3.7) 7 (25.9) 22.2
Vacdnium spp. 14(51.9) 12 (44.5) -7.4 5 (18.5) 3(11.1) -7.4
Viburnum spp. 13 (48.1) -48.1 8 (29.6) -29.6
Cornus florida 11 (40.7) -40.7 1 (3.7) -3.7
Ilex opaca 10 (37.0) 13(48.1) 11.1 2 (7.4) 6 (22.2) 14.8
Fagus grandifolia 9 (33.3) 21 (77.8) 44.5 3(11.1) 15 (55.6) 44.5
Carya pallida 3(11.1) 1 (3.7) -7.4
Euonymus americana 3(11.1) -11.1 1 (3.7) -3.7
Amelanchier arborea 1 (3.7) -3.7
Carya glabra 1 (3.7) -3.7
Carya tomentosa 1 (3.7) 1 (3.7)
Corylus americana 1 (3.7) -3.7 1 (3.7) -3.7
Fraxinus pennsylvanica 1 (3-7) -3.7 1 (3.7) -3.7
Quercus rubra 1 (3-7) -3.7
Sassafras albidum 1 (3-7) -3.7
Diospyros virginiana 1 (3.7) 3.7
Juniperus virginiana 1 (3.7) 3.7
Uquidambar styradfiua 1 (3.7) 3.7
Oxydendron arboreum 1 (3.7) 3.7
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Figure 42: Cluster dendrogram of 26 of the 27 SCPM plots (minus plot 2), sampled in 
1994 and 2003, based on R. D. of seedlings. The 1994 samples are in blue, and the 2003 
samples are in red. For example, SCPM plot 1 would be SC 01 94 when using the 1994 
sampling data, and SCPM plot 1 would be SC 01 03 when using the 2003 sampling data.
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Figure 43: Detrended correspondence analysis (DCA) ordination of 26 of the 27 SCPM 
plots (minus plot 2), sampled in 1994 and 2003, showing the distribution of plots based 
on R. D. of seedlings. Blue diamonds indicate 1994 sampling and red triangles indicate 
2003 sampling; for example, SCPM plot 1 would be SC 01 94 with a blue diamond from 
1994 sampling, and SC 01 03 with a red triangle from 2003 sampling. The orange line 
shows the division between groups A, B and C, as determined in cluster analysis. The 
dark blue line encloses plots in which Vaccinium spp./Gaylussacia spp. combined was 
the leading dominant, the green line plots in which Viburnum spp. was the leading 
dominant, the pink line plots in which Fagus grandifolia was the leading dominant, the 
light blue dots indicate plots where Acer rubrum was the leading dominant, the black dots 
indicate Ilex opaca, the green dot indicates Comus florida, the yellow dot indicates 
Euonymus americana and the pink dot indicates Fraxinus pennsylvanica.
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high R. D. (>10) in at least 1/3 of the 27 plots in 1994, and all were the leading dominant 
in at least one plot (Table 15). By 2003, Viburnum spp. had gone from having high R. D. 
in 13 plots (48.1%) to not achieving that R. D. in any plot. Comus florida likewise had 
dropped from having high R. D. in 11 plots (40.7%) to not achieving that R. D. in any 
plot. Acer rubrum had gone from having high R. D. in 19 plots (70.4%) and being the 
leading dominant in four of these to having high R. D. in only two plots, and not being a 
leading dominant in any plot. Euonymus americana had gone from having high R. D. in 
three plots (11.1%) and being a leading dominant in one to having high R. D. in no plots. 
Over this same time period, Fagus grandifolia increased form having high R. D. in 9 
plots (33.3%) and being a leading dominant in three of those to having high R. D. in 21 
plots (77.8%), being the leading dominant in 15 of those. Ilex opaca increased by three 
(11/1%) the number of plots in which it had high R. D., and increased from being the 
leading dominant in 2 plots to being the leading dominant in 6 plots. Combined 
Vaccinium/Gaylussacia increased as well, but this was by default as A. rubrum,
Viburnum spp and C. florida decreased while the number of Vaccinium/Gaylussacia 
combined stems did not greatly increase (Appendix E).
The DCA ordination of plots sampled in both years shows that plots in which 
Vaccinium/Gaylussacia spp. combined was the leading dominant grouped mainly to the 
left of the ordination (Fig. 43). Plots dominated by F. grandifolia grouped to the center,
I. opaca to the lower center, A. rubrum to the left center and Viburnum spp. to the left top 
and left bottom. One plot was dominated by E. americana, one by C. florida and one by 
Fraxinus pennsylvanicam. Cluster analysis yielded three groups (Fig. 42). Group C, 
when plotted on the DCA ordination (Fig. 43), loosely correlates with plots having
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Vaccinium/Gaylussacia spp combined as the leading dominant. Group B loosely 
correlates with plots having F. grandifolia as the leading dominant, and group A loosely 
correlates with plots having either Viburnum spp, C. florida or A. rubrum as the leading 
dominant.
All but 6 plots moved from one cluster group to another from 1994 to 2003; those 
that did not move being plots 5, 9, 12, 13, 14 and 21 (Fig. 42), and all of these plots that 
did not move had either I. opaca, F. grandifolia or Vaccinium/Gaylussacia spp. 
combined as the leading dominant in both years. No plot remained most similar to itself 
in the dendrogram. All plots except those six previously mentioned showed dramatic 
movement in the DCA ordination from 1994 to 2003. The major changes previously 
described in this size class account for these movements, with many plots moving from 
having Viburnum spp., A. rubrum or C. florida as the leading dominant to having F. 
grandifolia, I, opaca or Vaccinium/Gaylussacia spp. combined as the leading dominant. 
Only 10 plots did not see a change in leading dominant, those being plots 1, 3, 5, 7, 8, 12, 
13, 14, 17 and 19.
Comparisons between NCVS data and SCPM data from 2003
Comparisons between NCVS data and SCPM data were only made with SCPM 
data from 2003. Enough differences were observed between SCPM data from 1994 and 
2003 to suggest that differences between SCPM 1994 data and NCVS data may be due to 
the sampling year and not the sampling method. It is to be expected that since the plot 
locations are not identical in the NCVS and SCPM 2003 samples, there would be some 
difference even if the same method were applied. Nevertheless, despite slightly different 
measurement techniques employed by each method, three aspects of the data are (as
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stated previously) potentially comparable between the two methods: 1) greater than 10cm 
DBH stem I. V. data, 2) 2.5-10cm DBH stem I. V. data and 3) sapling (SCPM) and 0- 
2.5cm DBH (NCVS) R. D. data. Comparing number of plots is less informative than 
comparing percentage of plots, because of the differing number of plots (19 NCVS sites 
versus 27 SCPM sites) in each method. Therefore, the preceding data sets were 
compared by noting differences in the percentages of plots with high values, with a 
difference of 10% or more being considered high. Cluster dendrograms and DCA 
ordinations were compared for each type of data analyzed, to determine if any consistent 
patterns of plot distribution occurred. Further analysis was done only the restricted data 
set (as described previously) that included only those plots that overlapped or nearly 
overlapped. The average values reported from each method were compared through a G- 
test, to determine if those values differed significantly.
A large amount of data collected by the two methods was not comparable. 
Seedling data from the SCPM method cannot be compared with any NCVS data, since 
the NCVS method does not provide for measuring the density of small woody stems 
(those stems <1.4m tall). Mean presence values, relative cover and mean cover from the 
NCVS method cannot be compared with any SCPM data, since mean presence values and 
cover estimates were not recorded when sampling these SCPM plots. Simple presence 
theoretically could be compared between the two methods; however, this comparison is 
complicated. A majority of the species encountered in NCVS sampling were not found 
in SCPM sampling due to the fact that the SCPM method does not record information on 
vegetation that is <0.5m high (which includes many herbaceous plants). All species 
encountered in SCPM sampling in 2003 were also encountered in NCVS sampling.
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Stems >10cm DBH
Table 16 summarizes the percentages of plots with high (greater than 10) I. V. in 
both methods, noting the difference in percentages. NCVS plots show Fagus grandifolia, 
Quercus alba and Liriodendron tulipifera as being the major components of this size 
class, while SCPM plots show Q. alba, F. grandifolia and Acer rubrum as being the 
major components of this size class. High differences between percentages of plots with 
high I. V. were found for A rubrum (31.4% higher in SCPM plots), L. tulipifera (24.6% 
lower in SCPM plots) and Q. alba (11.5% higher in SCPM plots). Essentially, L. 
tulipifera and A. rubrum reverse their respective roles in the two sets of data. Neither 
cluster analysis (Figs. 4 and 33) nor DCA ordination (Figs. 5 and 34) of the two data sets 
separated out groups of similar composition.
Table 17 lists the average >10cm DBH importance values from each method for 
each species, showing the G value obtained and the p value associated with it. The G-test 
revealed no significant difference between the data obtained via the two methods.
Stems 2.5- 10cm DBH
Table 18 summarizes the percentages of plots with high (greater than 10) I. V. in 
both methods, noting the difference in percentages. NCVS plots show Corrms florida, 
Fagus grandifolia and Ilex opaca as being the most important in this size class, while 
SCPM plots show F. grandifolia and A. rubrum as being most important. High 
differences between percentages of plots with high I. V. were found with A. rubrum (32% 
higher in SCPM plots) and C. florida (30.8% lower in SCPM plots). Essentially, C. 
florida and A. rubrum reverse their respective roles in the two data sets. Cluster analysis
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Table 16: Comparison of the percentage of plots with I. V. >10 of stems >10cm DBH of
NCVS plots and SCPM plots sampled in 2003, noting the differences between the two
lists.
Species % NCVS Plots with 
I.V.>10
% SCPM Plots with 
I.V. >10
% Difference
Fagus grandifolia 73.7 70.4 -3.3
Quercus alba 73.7 85.2 11.5
Liriodendron tulipifera 57.9 33.3 -24.6
Acer rubrum 31.6 63 31.4
Quercus rubra 31.6 29.6 -2
Ilex opaca 15.8 11.1 -4.7
Carya tomentosa 15.8 14.8 -1
Quercus falcata 15.8 14.8 -1
Quercus velutina 15.8 7.4 -8.4
Oxydendron arboreum 10.5 18.5 8
Carya glabra 10.5 3.7 -6.8
Quercus coccinea 10.5 11.1 0.6
Uquidambar styraciflua 5.3 -5.3
Carya pallida 5.3 3.7 -1.6
Pinus virginiana 7.4 7.4
Pinus taeda 3.7 3.7
Nyssa sylvatica 3.7 3.7
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Table 17: Average >10cm DBH importance values for each species from the overlapping
or nearly overlapping plots in the NCVS (9 plots) and SCPM (11 plots) methods. The G
value, and its associated p value, are reported below.
Species NCVS Average I.V. SCPM Average 1. V.
Acer rubrum 18.50 13.58
Carya tomentosa 5.10 1.65
Fagus grandifolia 25,47 21.55
Ilex opaca 2.60 2.74
Uriodendron tulipifera 6.16 8.65
Quercus alba 15.13 33.08
Quercus falcata 2.51 2.77
Quercus rubra 10.08 5.96
Nyssa sylvatica 0,83 0.39
Oxydendron arboreum 2.60 2.33
Sassalras albidum 0.56
Carya glabra 1.03 0.84
Carya palida 1.36 0.66
Comus florida 1.30 0.35
Pinus virginiana 1.84
Quercus velutina 4.09 1.97
Pinus taeda 0.76
Quercus michauxxi 0.77
Quercus coccinea 1.44
G 27.03
p 0.08
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Table 18: Comparison of the percentage of plots with I. V. >10 of stems 2.5-10cm DBH
of NCVS plots and SCPM plots sampled in 2003, noting the differences between the two
lists.
Species % NCVS Plots with 
I.V. >10
% SCPM Plots with 
I.V. >10
% Difference
Comus florida 78.9 48.1 -30.8
Fagus grandifolia 73.7 77.8 4.1
Ilex opaca 68.4 63 -5.4
Acer rubrum 42.1 74.1 32.0
Nyssa sylvatica 21.1 14.8 -6.3
Oxydendron arboreum 10.5 11.1 0.6
Carya tomentosa 5.3 3.7 -1.6
Carpinus caroliniana 5.3 -5.3
Sassafras albidum 5.3 3.7 -1.6
Carya glabra 3.7 3.7
Quercus alba 7.4 7.4
Carya pallida 3.7 3.7
Juniperus virginiana 3.7 3.7
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of the two data sets in this size class (Figs. 13 and 36) shows one similarity, in that plots 
separate into groups based on F. grandifolia in both data sets; however, the F. grandifolia 
group includes I. opaca and A. rubrum in the NCVS data set, and is separate from these 
species in the SCPM data set. DCA ordinations of the two data sets (Figs. 14 and 37) did 
not separate plots into groups of similar composition.
Table 19 lists the average 2.5-10cm DBH importance values from each method 
for each species, showing the G value obtained and the p value associated with it. The G- 
test revealed no significant difference between the data obtained via the two methods.
Saplings (SCPM) and 0-2.5cm DBH stems (NCVS1 
Table 20 summarizes the percentages of plots with high (> 10) R. D. in both 
methods, noting the difference in percentages. NCVS plots show Acer rubrum, Fagus 
grandifolia, Corrms florida and Ilex opaca as being the major sapling components, while 
SCPM plots show F. grandifolia, A. rubrum and I. opaca as being major components.
High differences between percentages of plots with high R. D. were found with Carya 
pallida (absent in NCVS plots, 33.3% in SCPM plots), Corrms florida (24.6% lower in 
SCPM plots) and F. grandifolia (23.6% higher in SCPM plots). Essentially, F. 
grandifolia and Comus florida reverse their respective roles in the two data sets, while 
Carya pallida has a large role only in SCPM plots. Cluster analysis (Figs. 16 and 39) 
shows one similarity, with plots of high I. opaca R. D. or I. V. grouped together in each 
data set. DCA ordinations of the two data sets (Figs. 17 and 40) did not separate plots 
into groups of similar composition.
Table 21 lists the average relative density from each method for each species,
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Table 19: Average 2.5-10cm DBH importance values for each species from the 
overlapping or nearly overlapping plots in the NCVS (9 plots) and SCPM (11 plots) 
methods. The G value, and its associated p value, are reported below.
Species NCVS Average I.V. SCPM Average 1. V.
Acer rubrum 23.06 29.60
Carya palida 0.44
Comus florida 22.30 15.80
Fagus grandifolia 32.36 29.10
Ilex opaca 13.99 17.14
Juniperus virginiana 0.30 1.01
Nyssa sylvatica 1.50 1.75
Oxydendron arboreum 3.79 4.13
Sassafras albidum 0.23 1.03
Carya tomentosa 2.03
Carya glabra 0.44
G 2.51
p 0.99
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Table 20: Comparison of the percentage of plots with R. D. >10 of stems 0-2.5cm DBH
for NCVS plots and saplings for SCPM plots sampled in 2003, noting the differences
between the two lists.
Species % NCVS Plots with 
R.D. >10
% SCPM Plots with 
R.D. >10
% Difference
Acer rubrum 68,4 63.0 -5,4
Fagus grandifolia 57.9 81.5 23.6
Comus florida 57.9 33.3 -24.6
Hex opaca 57.9 59.3 1.4
Nyssa sylvatica 15.8 7.4 -8.4
Oxydendron arboreum 5.3 11.1 5.8
Carya tomentosa 10.5 11.1 0.6
Sassafras albidum 5.3 14.8 9.5
Carya glabra 5.3 3.7 -1.6
Ilex comuta 5.3 -5.3
Amelanchier arborea 5.3 -5.3
Vaccinium spp. 5.3 7.4 2.1
Carya pallida 33.3 33.3
Carya cordiformis 3.7 3.7
Quercus rubra 3.7 3.7
Quercus falcata 3.7 3.7
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Table 21: Average relative density (R. D.) values for 0-2.5cm DBH stems (NCVS) and 
saplings (SCPM) for each species from the overlapping or nearly overlapping plots in the 
NCVS (9 plots) and SCPM (11 plots) methods. The G value, and its associated p value, 
are reported below.
Species NCVS Average R. D. SCPM Average R. D.
Carya cordiformis 0.65 0.91
Cary a glabra 1.31 1.82
Carya tomentosa 1.96 4.21
Fagus grandifolia 24.30 32.35
Ilex opaca 19.98 24.63
Nyssa sylvatica 2.55 0.91
Comus florida 19.81 6.48
Acer rubrum 20.53 25.44
Liquidambar styraciflua 0.69 0.83
Oxydendrort arboreum 0.62 2.42
Carya palida 0.87
Juniperus virginiana 0.21
Ilex comuta 1.85
Diospyrous virginiana 0.32
Quercus rubra 0.32
Sassafras albidum 0.32
Amelanchier arborea 3.70
G 12.22
p 0.73
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showing the G value obtained and the p value associated with it. The G-test revealed no 
significant difference between the data obtained via the two methods.
Comparisons between NCVS data from 2003 and CBCQ data from 1990
Table 22 compares average large tree I. V. from the six NCVS 
sites on Squirrel Point with average I. V. from the three Crouch sites located in the same 
area, listing all species that reached I. V. > 10 in either study. Tables 23 and 24 compare 
relative density (R. D.) of small trees and saplings, respectively (R. D. of saplings was 
used as opposed to I. V., which cannot be calculated for small trees when using the 
CBCQ protocol). Tables 25, 26 and 27 make the same comparisons for the two sites 
from each study located in the western portion of the Woods.
In the Squirrel Point portion of the Woods, the NCVS plots had a lower I. V. of 
Fagus grandifolia and higher I. V. of Acer rubrum and Liriodendron tulipifera in the 
large tree category than the CBCQ plots (Table 22). Quercus alba had a similar I. V. in 
both methods in this size class, though these values were lower than that reported by 
SCPM plots. NCVS plots had lower Acer rubrum and higher Ilex opaca R. D. values in 
the small tree layer, with F. grandifolia and Comus florida being similar between the two 
methods. NCVS plots had lower sapling R. D. values for A. rubrum, Viburnum spp and 
Nyssa sylvatica than CBCQ plots, but higher F. grandifolia R. D.
In the western portion of the woods, NCVS plots had only O. alba of high I. V. in 
the large tree class while Q. alba, 0. rubra and Pinus taeda had high I. V. in CBCQ 
plots. Cornus florida and Nyssa sylvatica both had high I. V. in each method in the small 
tree layer. In the sapling layer both methods had high N. sylvatica R. D., while NCVS 
plots had Vaccinium fuscatum of high R. D. and CBCQ plots had 0. alba of high R. D.
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Table 22: Summary of high (greater than 10) average importance values (I. V.) of stems 
>10cm DBH from NCVS plots and combined Bitterlich-circular quadrat sites located 
near one another in the Squirrel Point portion of the Matoaka Woods.
Species Average 1. V. from CBCQ Plots Average I. V. from NCVS Plots
Quercus alba 20.63 22.05
Fagus grandifolia 31.33 18.73
Acer rubrum 6.2 16.3
Liriodendron tulipifera 7.2 16.93
Table 23: Summary of high (greater than 10) average relative density values (R. D.) of 
stems 2.5-10cm DBH from NCVS plots and combined Bitterlich-circular quadrat sites 
located near one another in the Squirrel Point portion of the Matoaka Woods.
Species Average R. D. from CBCQ Plots Average R. D. from NCVS Plots
Fagus grandifolia 17 20.05
Acer rubrum 32.4 16.15
Hex opaca 11.6 29.47
Comus florida 25.5 23.5
Table 24: Summary of high (greater than 10) average relative density values (R. D.) of 
stems 0-2.5cm DBH from NCVS plots and combined Bitterlich-circular quadrat sites 
located near one another in the Squirrel Point portion of the Matoaka Woods.
Species Average R. D. from CBCQ Plots Average R. D. from NCVS Plots
Fagus grandifolia 12.9 29.9
Acer rubrum 32.3 19.37
Nyssa sylvatica 11.2 2.62
Viburnum spp. 12
Ilex opaca 9.31 12.45
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Table 25: Summary of high (greater than 10) average importance values (I. V.) of stems 
>10cm DBH from NCVS plots and combined Bitterlich-circular quadrat sites located 
near one another in the western portion of the Matoaka Woods.
Species Average 1. V. from CBCQ Plots Average 1. V. from NCVS Plots
Quercus rubra 13
Quercus alba 27.6 63.64
Pinus taeda 12.3
Table 26. Summary of high (greater than 10) average relative density values (R. D.) of 
stems 2.5-10cm DBH from NCVS plots and combined Bitterlich-circular quadrat sites 
located near one another in the western portion of the Matoaka Woods.
Species Average R. D. from CBCQ Plots Average R. D. from NCVS Plots
Comus florida 11.3 11.6
Nyssa sylvatica 25.2 51.35
Table 27: Summary of high (greater than 10) average relative density values (R. D.) of 
stems 0-2.5cm DBH from NCVS plots and combined Bitterlich-circular quadrat sites 
located near one another in the western portion of the Matoaka Woods.
Species Average R. D. from CBCQ Plots Average R. D. from NCVS Plots
Nyssa sylvatica 16.65 33.3
Quercus alba 10.9
Vaccinium fuscatum 15.2
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Discussion
Structural Roles o f the Dominant Species
Data collected via the NCVS method in 2003 and the SCPM in 1994 and 2003 
show many similarities. All data sets show Quercus alba to be the leading dominant 
among stems >10cm DBH. NCVS canopy cover data shows that this large stem 
dominance translates into canopy cover dominance, as Q. alba was the leading dominant 
in mean canopy cover. This is consistent with the findings of other researchers in the 
Virginia Coastal Plain (Kolman, 1994; Monette and Ware, 1983: Ware, 1970). Quercus 
alba was not found in the lower layers with any significance in the NCVS or SCPM 1994 
data, and in only 2 plots in the SCPM 2003 data. As most of the Q. alba specimens are 
of large stature in the woods, the future role of this species is uncertain. With little 
evidence of reproduction in the forest for this species, it is possible that it may not replace 
itself as time goes by. It may be, however, that the gaps formed by the death of old Q. 
alba individuals will provide enough light for seedlings to grow and replace the large, 
fallen oaks. This process needs to be followed over at least the next century to determine 
the fate of Q. alba, as the present canopy trees begin to die.
Other Quercus species encountered with regularity in all data sets were Q. rubra 
and Q. falcata, yet neither of these species had a high importance value in more than half 
of the plots in any type of data collected. The lack of high Q. falcata importance 
conflicts with Quarterman and Keever’s (1962) description of the SMHF, yet may be a
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normal condition of VCP forests (Monette and Ware, 1983). A lack of high Q, rubra 
importance seems to solidify the notion that VCP forests are quite distinct from Piedmont 
forests, where Q. rubra, Quercus coccinea and Quercus montana are often of very high 
importance, if any such solidification was needed.
Fagus grandifolia was the other leading dominant in all data sets among large 
stems, often equaling or surpassing Q. alba. However, unlike Q. alba, F. grandifolia was 
also a leading dominant in both lower layers of stems, in all mean cover estimates, in all 
relative cover estimates and mean presence values. The percentages of plots with high 
mean canopy cover and mean intermediate cover estimates for F. grandifolia are both 
very high. Mean intermediate cover is not, however, directly related to abundance in the 
smaller stem classes, for large F. grandifolia stems branch out widely for the entire 
length of the trunk. Thus, much of the intermediate cover is actually produced by large 
stems that reach the canopy, but have lower branches in the intermediate cover zone.
These canopy trees produce a large amount of shade even at lower levels of the forest. 
Fagus grandifolia seedlings can tolerate this shade, but the seedlings of many other 
species cannot (including, perhaps, Q. alba). This, coupled with the dominance of F. 
grandifolia in all layers sampled, seems to point to F. grandifolia supplanting Q. alba as 
the leading dominant of the forest.
Liriodendron tulipifera also had high importance values in the large stem class, 
although with much greater frequency in NVCS plots than in SCPM plots. While 
normally being a sign of disturbance, this may not be the case in the Matoaka Woods 
(where there are no obvious signs of recent disturbance). Liriodendron tulipifera is also a 
common gap succession invader. The lack of L. tulipifera in the lower layers suggests
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that these trees invaded the woods long ago and are not reproducing in the forest. 
However, this cannot yet be determined, as L. tulipifera is reported to maintain itself via 
small, natural gaps in forests elsewhere (Carter 1978). Canopy cover values for this 
species were low compared to those seen for other trees having large importance values 
in the large stem class. This is most likely due, in part, to ice storm damage sustained in 
1998, as this species was the most susceptible to major canopy reduction damage in that 
storm (Elstner and Ware, 2001).
Acer rubrum was the final major component of the large stem class, and was also 
found to be of high importance in the lower stem classes. However, A. rubrum had no 
high canopy cover. This finding supports the notion that A. rubrum may not reach the 
canopy in mature, upland forests of the dissected VCP. However, periodic sampling of 
these sites over the next century should reveal its potential to reach the canopy.
The various species of Carya were not found to have high importance values in 
any of the sampling layers in more than half of the plots, and do not have a high I. V. 
even when all Carya species are combined. The greatest Carya importance was in the 
large stem classes, yet they were not close to having the values of the species discussed 
above. While routinely reaching the canopy and having some canopy cover, these 
species do not seem to make up a very large part of this layer of the forest. It is unlikely 
that with the deaths of the large old oaks Carya species will come to dominate the 
canopy, as the Carya species did not make up a large part of either of the smaller stem 
classes sampled.
Comus florida and Ilex opaca were found to have high importance values in the 
lower stem classes, and high mean intermediate cover. This finding is consistent with
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VCP forests elsewhere (Ware, 1970). High I. opaca dominance in the lower layers of the
forest bears some similarity to SMHF forests (Quarterman and Keever, 1962).
Liquidambar styraciflua and Nyssa sylvatica were not found to be dominants in 
any sampling layer, though at individual sites N  sylvatica had high relative density 
values in the smallest stem class. These species are dominants in the SMHF (Quarterman 
and Keever, 1962), yet do not seem to be more than occasional intermediate or canopy 
trees in the Matoaka Woods, presumably with the same role in the future. These species 
may not be able to compete with other upland species in the forest due to insufficient 
moisture in the dissected VCP (Parsons and Ware, 1982).
Vaccinium spp. and Gaylussacia spp. played a large role in the ground layer of the 
forest, and were present in fairly large numbers in almost all parts of the forest. 
Herbaceous plant cover was quite low throughout the forest, a point also noted by 
Monette and Ware (1983).
Resampling o f SCPM sites
When looking at SCPM data from 1994 and 2003, there are few differences in the 
large tree category, though it potentially might have been altered by ice storm and 
hurricane damage since 1994. Likewise, there are few changes in the small tree category.
Differences seen in the large tree and small tree categories are mostly due to the 
deaths of a few trees. For example, SCPM plot 6 saw a dramatic decrease in Q. falcata I. 
V. of stems >10cm DBH. This is because two large Q. falcata trees died, as evidenced 
by the dead trunks lying in the plot. In this specific case, one tree appears to have simply 
died, while the other appears to have been blown over in a storm. There were other 
examples, such as Oxydendron arboreum downed by the ice storm, but damage from
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storm events in the large tree and small tree categories was not found in most SCPM 
plots. In establishing NCVS plots, I did observe that most fallen trees, presumed victims 
of the 1998 ice storm or 1999 hurricane, were Q. rubra (based on bark). Some NCVS 
plots were near such sites, and these new NCVS plots may provide further insight into 
whether storm events will play a large role in the large tree and small tree categories of 
the Matoaka Woods, and whether these storm events impact some species more than 
others.
Another apparent change in the large tree category was probably a measurement 
error. This is the case with SCPM plot 2, in which a large Q. alba was discovered that 
was not recorded in 1994 sampling. Obviously, a large canopy tree did not arise in 9 
years, and this tree was probably just missed in 1994 sampling. This problem of 
measurement error could have also occurred with SCPM plots 5, 17, 20, 21 and 22, all of 
which had to have their center stake replaced (as it had disappeared). Though every 
effort was made to place the stake at its original location, placement error could explain 
some of the differences observed with those plots. With GPS information, the amount of 
measurement error associated with relocating a missing center stake should be reduced in 
future sampling.
Despite all the above complications, there was very little change in the canopy 
and intermediate zones of the forest, which is expected in a relatively undisturbed, 
maturing forest. It is also expected that, in an undisturbed maturing forest, the sapling 
and seedling layers should see little major change. The only place you would expect to 
see much change would be in a gap where a large canopy tree fell.
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However, there were surprisingly strong differences in the sapling and seedling 
layers between 1994 and 2003, most notably the virtual disappearances of Viburnum spp. 
and great reduction of G florida, A. rubrum and Euonymus ctmericana in the plots. The 
changes in saplings and seedling layers seen from 1994 to 2003 are too widespread to be 
accounted for by gap succession. Further, there were few SCPM plots that had major 
canopy gaps open over the last 9 years. Viburnum spp. and C. florida decreased in 
relative density to not having high relative density in any plots in both saplings and 
seedlings in 2003. Acer rubrum decreased in relative density to have high relative 
density in only 2 plots in 2003. Fagus grandifolia and /. opaca increased in relative 
density, but this is only partly because of actual increase as some is due to the removal of 
Viburnum spp., C. florida and A. rubrum. In the Matoaka Woods, the sharp decrease in 
Viburnum spp, C. florida, A. rubrum and E. americana does not seem to be caused by 
any environmental factors, which would presumably also affect other species. A possible 
cause of these changes is increased deer browsing on the four species that showed 
decline. Stems in these two smaller size classes are accessible to deer, while those in the 
two larger size classes generally are not.
The Williamsburg area has seen an increase in development and urbanization over 
the last 9 years. This process has reduced and further fragmented the forests in the area. 
This may be reducing the available habitat for deer to live in, and concentrating them in 
remaining forested areas. Browsing and grazing by white-tailed deer (Odocoileus 
virginianus) can have a major impact on plant species, yet browsing seems to be heavier 
on some species than others. Quercus rubra seedlings have been browsed at a rate of 
68.6% in Minnesota (Strange and Shea, 1998). Another study found that deer preferred
to browse on Q. alba, Carya ovata and Acer saccharum (Strole and Anderson, 1992). 
Fagus silvatica of Europe seems to be a less desirable browse species (Dzieciolowski 
1980), and this may also apply to F. grandifolia (being that it is in the same genus). 
Perhaps most interestingly, deer browsing seems to be impacting virgin forest stands as 
well as second growth forests. In virgin hemlock stands of Michigan, deer browsing has 
been identified as being the cause of poor hemlock regeneration (Frelich and Lorimer, 
1985). At the present rate, it is predicted that in 150 years the hemlocks, currently a 
major dominant tree in the virgin forest stands, will become a mere minor component. 
Since deer have been shown to prefer browsing on Acer species and to not browse 
heavily on Fagus species, this may apply to the species encountered in the Matoaka 
Woods, causing their differential success over the last 9 years. The presumed increased 
density of deer in the area, produced by reduced habitat elsewhere, seems to have 
impacted these species. This level of impact over such a short time period was certainly 
not expected.
The possible importance of differential deer browsing was not anticipated at the 
beginning of this study, so no effort was made to quantify signs of deer browsing. 
However, observations made while gathering data may have bearing on the probability 
that this browsing by deer is indeed a factor in the changes observed in the sapling and 
seedling layers of the forest from 1994 to 2003. Signs of deer browsing (bitten off or 
stripped leaves) were frequently observed on seedlings and smaHer-saplings of A 
rubrum, L. tulipifera, C. florida, Carya spp., Prurtus serotina, Quercus spp., N. sylvatica 
and Liquidambar syraciflua, and on Euonymus americana. These species were often 
found as seedlings or root sprouts less than 1/3 m tall, yet rarely found in the 1/3 m to 1.4
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m size range. In contrast to the above species, F. grandifolia and I. opaca were routinely 
encountered in both of those height ranges, with little evidence of deer browsing. The 
ericads Gaylussacia frondosa, G. baccata and Vaccinium spp., the fern Polystichum 
acrostichoides, and Chimaphila maculata seemed to completely escape browsing (though 
one specimen of Vaccinium pallidum was observed as being lightly browsed). Since 
many of the species that displayed strong evidence of deer browsing are species that have 
declined strongly since 1994, while those largely free of signs of deer browsing have 
generally increased or remained approximately the same in abundance, these declines can 
reasonably be interpreted as at least partially, and possibly largely, because of intensified 
preferential deer browsing.
Comparisons between NCVS data and SCPM data from 2003 
Data gathered from the SCPM and NCVS methods were generally similar, 
showing that the NCVS method yields data that is comparable to the data obtained from 
the SCPM method. All stem measurement data recorded was directly comparable 
between the methods. However, seedling density data from the SCPM method could not 
be compared with anything from the NCVS method, since the latter protocol does not 
count seedlings. Thus, the large changes found in the seedling layer of SCPM plots from 
1994 to 2003 would not have been found if the unmodified NCVS protocol (with a 
general cover estimate) had been used in 1994. Mean presence value and all types of 
cover data could not be compared to anything in the SCPM method, as the SCPM method 
does not establish quantitative presence values and Kolman (1994) did not record cover.
In this instance, it is a case of the NCVS method recording information about a plot that 
the SCPM method does not record. It is not the way the data was collected that makes it
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not comparable; it is the type of data collected. It could be argued that cover information 
recorded in the NCVS method would have shown the decrease in seedling density as a 
decrease in cover for those species. However, this would only be the case if cover were 
divided into three layers, as I did, with low cover estimated separately. A general cover 
estimate for each species, as called for in the standard NCVS protocol, might have shown 
the change to Viburnum spp. (since it is a shrub), but the change to C. florida and A. 
rubrum at the seedling level would have been lost in the total cover estimate that included 
intermediate cover. While the quantitative presence information obtained through the 
NCVS method is never recorded in SCPM plots, other researchers (Rheinhardt and Ware, 
1984; Bailey and Ware, 1990) have recorded herbaceous cover in conjunction with 
circular plot methods, overcoming that limitation.
Large woody stem data, the widely used data for characterizing forests in North 
America, was directly comparable between the two methods. The differences seen 
between woody stem data in the two methods are most likely due to site selection and not 
to sampling method. Kolman’s (1994) SCPM plots were deliberately established in areas 
with large, tall canopy trees. In the Matoaka Woods, the largest stems are often Q. alba. 
Further, Kolman established many plots on plateaus just upslope from the lake, 
presumably to aid in relocation in the future. Thus, these plots experience some edge 
effect, and this may explain some of the species and values found (for example, more 
Pirns, higher amounts of sun-dependent understory species, larger Q. alba IV’s). NCVS 
plots were established well within the forest without specific choice of sites with many 
large, canopy trees, and do not experience these effects.
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No consistent pattern of difference emerges between the NCVS and SCPM data. 
Plot size, plot shape, plot number, plot location, data recorded and the methods used to 
assess importance values are different in each method. The inability to directly overlap 
plots from each method with regularity complicates any direct comparison between the 
NCVS and SCPM methods. For example, G-test results on only those plots that 
overlapped or nearly overlapped showed no significant difference between the plots of 
each method, though there are differences (as described above) that are ecologically 
significant. However, values obtained for species from both methods (importance values, 
relative density values) are very similar for each species in each data set, suggesting that 
these vastly different protocols yield very comparable data. The most valuable 
comparison that can be made, perhaps, is a comparison of the pictures of current structure 
and succession that each method reports over time. Essentially, these two “separate” 
studies (one on NCVS plots and one on SCPM plots) will provide an invaluable and 
unique type of permanent plot study, one in which two sampling methods are used in the 
same area over the same period of time. Field resampling of both sets of plots in later 
years will reveal whether they diverge or converge in composition in the data types that 
are comparable, potentially revealing whether the aforementioned differences between 
the methods affect the vegetational structure that each method reports.
Comparisons between NCVS data from 2003 and CBCQ data from 1990 
Data gathered from the CBCQ and NCVS data sets were somewhat similar for 
some species and markedly different for others, potentially showing that the NCVS 
method yields data that is somewhat comparable to the data obtained from the CBCQ 
method. The small number of sample sites, particularly in the western area, weakens the
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comparison and made it impractical to conduct any statistical comparison. Plots in the 
Squirrel Point portion of the woods yielded somewhat similar lists of species having high 
values in a given size class, yet there are differences in values each species had. Since 
these plots were not all in the same location, it is impossible to know how much these 
differences are due to methodology, sampling year or some other factor. However, lower 
R. D. of A. rubrum and Viburnum spp. and higher R. D. of F. grandifolia in the sapling 
layer of the CBCQ plots (sampled in 1989) as compared to NCVS plots (sampled in 
2002) parallels the changes in R. D. of those species in the sapling layer of SCPM plots 
between 1994 and 2003, and may have been produced by the same cause.
The comparison of the composition of sites in the western part of the woods 
yielded relatively uninformative results. There are large differences in the composition 
of the plots in all three size classes. The small number of plots used to determine an 
average for each method makes site selection very important, which likely produced the 
differences seen. This is evidenced by the importance of Pinus taeda in the CBCQ large 
tree category, as NCVS plots were deliberately placed so as to avoid pine-rich woods.
Evaluation o f the NCVS protocol 
The NCVS method is an adequate sampling method. Though it is actually more 
time consuming than other common sampling methods, it seems particularly suited for 
permanent plot studies. It takes a long time (3-4 hours) for two experienced researchers 
to establish and sample one of these plots (compared to less than 1 hour for SCPM plots). 
This extra time might be worth it in a permanent plot study, where the added amount of 
data collected is worth the extra time. In a permanent plot study, additional information 
may allow for a greater ability to identify, interpret and track long term changes to a
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particular area. While information on only one aspect of a forest may reveal change over 
time (as the quantitative stem data did in the SCPM method in this study), information on 
several aspects (as the NCVS method records) will most likely provide a more sensitive 
measuring stick. However, in situations where time is limited and one is trying to 
establish the general composition of a forest, the NCVS method is too labor and time 
intensive. Further, some modifications to the current standard protocol are needed, and 
they would in fact increase the time involved in sampling. The lack of information on the 
ground layer has been found , in this study, to be an oversight that should be corrected.
The current NCVS protocol does not count seedlings and lumps cover into one general 
estimate. Many plant ecologists dismiss the actual numbers in the seedling layer because 
so many of them will fail to reach maturity. However, it may be that the seedling layer 
can provide valuable insight into the future structure of a forest, as it seems to have in the 
resampling done in this study. For example, in this study the impact of deer on the 
seedling layer may affect future forest structure; this impact would not be detected with 
the standard NCVS design. Seedling density information should be recorded in the 
NCVS protocol, perhaps only in 1 or 2 of the 4 intensively sampled modules. It would 
add a little more time to sampling, but the extra information obtained would provide a 
vastly superior analysis of changes to the seedling layer of a forest. Separating cover into 
three layers seems to be a better way to estimate cover, yielding more information overall 
and probably providing more accurate estimates.
The recommended NCVS protocol is perhaps a bit idealized, particularly when 
the improvements presented here are added in, in that persuading everyone to record all 
these different types of data is a lofty goal. While current sampling methods can track
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changes in a permanent plot study, the NCVS method is an efficient way to gain 
information on many more aspects of forest structure which are potentially changing in 
different ways than stem data would predict. The greater insight provided by the NCVS 
method would be usefUl in any vegetation study (not just a permanent plot study), yet the 
more involved sampling procedure makes it prohibitive in many cases. Most researchers 
will likely continue collecting only data that is directly useful to the question they are 
asking, even if collecting the larger volume of data could yield something much more 
valuable in years hence.
Appendix A
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GPS coordinates, photograph directions, centerline headings, and aluminum tag numbers 
for the NCVS plots. Note: photograph directions refer to the compass heading the 
photographer was facing when taking the photograph; centerline headings refer to the 
compass heading to stake 3 when standing at stake 1. Photographs may be obtained by 
contacting either Dr. S. Ware or J. Kribel,
NCVS plot # GPS Coordinates Photo of Stake 1 Photo of Stake 3 Centerline Heading Tag#
1 N 37 16.399 200 10 70 28
W 76 43.578
2 N 37 16.292 210 295 165 29
W 76 43.571
3 N 37 16.280 225 South 100 30
W 76 43.689
4 N 37 16.195 West 315 North 31
W 76 43.545
5 N 37 15.802 285 West 130 32
W 76 43.791
6 N 37 15.815 225 40 150 33
W 76 43.759
7 N 37 15.854 190 0 40 34
W 76 43.721
8 N 37 15.863 250 120 North 35
W 76 43.470
9 N 37 15.917 170 30 185 36
W 76 43.489
10 N 37 15.971 300 300 East 37
W 76 43.590
11 N 37 16.130 225 105 45 38
W 76 43.746
12 N 37 16.065 80 110 250 39
W 76 43.620
13 N 37 16.119 135 West 315 40
W 76 43.791
14 N 37 16.241 300 195 135 41
W 76 43.854
15 N 37 16.234 South 230 290 42
W 76 43.483
16 N 37 16.218 230 345 North 43
W 76 43.662
17 N 37 15.873 200 East 30 44
W 76 43.503
18 N 37 16.662 55 275 South 45
W 76 43.445
19 N 37 15.867 120 N/A 10 46
W 76 44.158
20 N 37 15.935 30 North West 47
W 76 44.187
Appendix B
GPS coordinates, photograph directions and aluminum tag numbers for the SCPM plots 
Note: photograph directions refer to the compass heading the photographer was facing 
when taking the photograph. Photographs may be obtained by contacting either Dr. S. 
Ware or J. Kribel.
SCPM plot # GPS Coordinates Photo of Center Stake I Tag #
1 N 37 16.209 140 1
W 76 43.553
2 N 37 16.208 300 2
W 76 43.510
3 N 37 16.281 300 3
W 76 43.629
4 N 37 16.287 200 4
W76 43.575
5 N 37 16.359 210 5
W 76 43.751
6 N 37 16.343 335 6
W76 43.724
7 N 37 16.092 75 7
W 76 43.748
8 N 37 16.082 225 8
W 76 43.716
9 N 37 16.171 West 9
W 76 43.708
10 N 37 15.858 120 10
W 76 43.434
11 N 37 15.887 120 11
W 76 43.452
12 N 37 15.897 East 12
W 76 43.435
13 N 37 15.983 10 13
W 76 43.534
14 N 37 15.997 45 14
W 76 43.560
15 N 37 15.970 310 15
W 76 43.574
16 N 37 15.958 240 16
W 76 43.587
17 N 37 15.797 South 17
W 76 43.796
18 N 37 15.801 200 18
W 76 43.778
19 N 37 15.853 150 19
W 76 43.751
20 N 37 15.832 160 20
W 76 43.755
21 N 37 15.858 20 21
W 76 43.742
22 N 37 15.855 190 22
W 76 43.734
SCPM plot# GPS Coordinates Photo of Center Stake Tag#
23 N 37 16.076 260 23
W 76 43.605
24 N 37 16.083 260 24
W 76 43.629
25 N 37 16.092 300 25
W 76 43.643
26 N 37 16.207 40 26
W 76 43.551
27 N 37 16,173 220 27
W 76 43.624
Appendix C
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List of species encountered in sampling. Species encountered in all sampling methods 
are marked with an “X”. Those found only in one year of SCPM sampling are noted. 
Species found in the riparian forest plot (NCVS plot 18) are indicated with an asterisk; 
those found only in the riparian forest plot during NCVS sampling are indicated with 2 
asterisks. Species encountered are divided into trees, shrubs and woody vines, ferns and 
herbs.
Trees:
Genus Species Found in NCVS Sampling Found in SCPM Sampling
Acer rubrum X* X
Albizia julibrissin X
Alnus serrulata X*
Amelanchier arborea X* X (1994 only)
Aralia spinosa X X (1994 only)
Asimina triloba X
Carpinus caroliniana X* X (1994 only)
Carya pallida X X
Carya tomentosa X X
Carya cordiformis X X
Carya glabra X X
Castanea dentata X X
Castanea pumila X X (1994 only)
Cercis canadensis X
Cornus florida X X
Cornus stricta X** X (1994 only)
Crategus sp. X
Diospyros virginiana X X
Fagus grandifolia X X
Fraxinus americana X
Fraxinus pennsylvanica X* X
Hex opaca X X
Hex cornuta X*
Juniperus virginiana X X
Koelreuteria paniculata X
Liquidambar styracrflua X X
Liriodendron tulipifera X X
Magnolia grandifolia X
Morus rubra X
Nyssa sylvatica X X
Oxydendrum arboreum X X
Pinus taeda X X
Pinus virginiana X X
Prunus serotina X X (1994 only)
Prunus avium X
Quercus alba X X
Quercus coccinea X X
Quercus falcata X X
Quercus michauxii X
Quercus muehlenbergii X X (1994 only)
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Genus Species Found in NCVS Sampling Found in SCPM Sampling
Quercus nigra X
Quercus phetlos X
Quercus rubra X X
Quercus velutina X X
Sassafras albidum X X
Ulmus rubra X X (1994 only)
Ulmus alata X
Shrubs and Woody Vines:
Genus Species
Calticarpa americana
Campsis radicans
Corylus americana
Decumaria barbara
Gaylussada frondosa
Gayfussacia baccata
Hedera helix
Kalmia latifolia
Lindera benzoin
Lonicera japonica
Mikania scandens
Myrica cerifera
Nandina domestica
Parthenocissus quinquefolia
Smilax spp.
Toxicodendron radicans
Vaccinium fuscatum
Vaccinium stamineum
Vaccinium pallidum
Vaccinium formosum
Vaccinium spp.
Viburnum acerifolium
Viburnum prunifolium
Viburnum sp.
Vaccinium and Gaylussada spp.
Found in NCVS Sampling
X
X
X*
X
X
X*
X
X**
X*
X**
X
X
X*
X*
X*
X
X
X
X
X
X
X
X
Found in SCPM Sampling
X (1994 only)
X (2003 only) 
X (2003 only)
X (1994 only)
X (2003 only) 
X 
X
X (1994 only) 
X
X (1994 only) 
X (1994 only)
Ferns:
Genus
Athyrium
Polystichum
Thelyptens
Thelyptens
Species
asplenioides
acrostichoides
hexagonoptera
noveborancensis
Found in NCVS Sampling
X
X
X
X
Found in SCPM Sampling
137
Herbs:
Genus Species Found in NCVS
Arisaema triphyllum X
Aristolochia serpentaha X
Aster simplex X**
Carex spp. X*
Chimaphifa maculata X
Cicuta maculata X**
Cypripedium acaule X
Desmodium sp> X
Dichanthelium spp.
Dioscorea quarternata X
Duchesnea indica X**
Beagnus sp.
Bephantopus sp. X
Epifagus virginiana X
Euonymus americana X*
Galium sp. X
Galium trifforum X**
Geum sp. 1
Geum sp. 2 X
Goodyera pubescens X
Hedyotis sp. X
Heuchera americana X**
Hexastylis virginica X
Hieracium sp. X
Hypericum sp. X
Impatiens capensis X**
Malaxis unifolia X
Microstegium vimineum X*
Mitchella repens X
Orchis spectabilis X
Phytolacca americana X**
Pifea fontana
Polygonatum biflorum X
Poaceae sp. 1 X**
Poaceae sp. 2 X**
Polygonum sp. X**
Prenanthes sp. X
Prunella vulgaris
Sabatia angularis X
Saururus cernuus y^ k*
Senecio sp. X**
Smilacina racemosa X
Taraxacum officinale X
Trifolium pratense X
Trifolium sp. X
Uvularia perfoliata X
Viola sp. X
Vitis rotundifolia X
Found in SCPM Sampling
X (1994 only) 
X (1994 only)
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Genus Species Found in NCVS Sampling Found in SCPM Sampling
Vitis Sp. X
Appendix D
Raw values calculated for the NCVS plots. Mean presence (Mean Pres.), mean ground 
cover (Mean GC), mean intermediate cover (Mean IC), mean canopy cover (Mean CC), 
relative ground cover (Rel. GC), relative intermediate cover (Rel. IC), relative canopy 
cover (Rel. CC), >10 cm DBH stem relative dominance (>10 cm Rel. Dom), >10 cm 
DBH stem relative density (>10 cm Rel. Dens.), >10 cm DBH stem importance value 
(>10 cm I. V.), 2.5-10cm DBH stem relative dominance (2.5-10 cm Rel. Dom.), 2.5-10 
cm DBH stem relative density (2.5-10 cm Rel. Dens.), 2.5-10 cm DBH stem importance 
value (2.5-10 cm I. V.), <2.5 cm DBH stem relative dominance (<2.5 cm Rel. Dom.), 
<2.5 cm DBH stem relative density (<2.5 cm Rel. Dens.) and <2.5 cm DBH stem 
importance value (<2.5 cm I. V.) are reported for each species encountered in each plot.
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NCVS Plot 1
Genus species Mean
Pres.
Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Acer rubrum 4.25 1 5 2 1.37 24.18 1.57
Amelanchier arborea 0.25 1 0.34
Carex spp. 0.25 1 0.34
Carya pallida 3.25 1 3 2 0.68 5.16 0.78
Carya tomentosa 0.25 3 3 4.84 3.66
Carya cordiformis 2.25 1 3 1.03 3.92
Carya glabra 2 0.32
Castanea dentata 0.25 2 0.32
Cornus Honda 1.00 1 2 0.68 1.29
Desmodium sp. 0.25 1 0.34
Diospyros virginiana 1.00 1 1.37
Eprfagus virginiana 0.25 1 0.34
Euonymus americana 1.50 1 0.68
Fagus grandifolia 3.75 1 5 5 1.03 28.69 23.50
Gayfussada frondosa 4.25 34.25
Hex opaca 1.50 1 4 1.37 7.41
Juniperus virginiana 1 0.03
Liquidambar styradffua 1.00 1 2 0.68 2.26
Liriodendron tulipifera 1.50 1 6 1.37 30.03
Mitchella repens 3.50 1 1.37
Oxydendrum arboreum 2.00 5 25.18
Parthenodssus quinquefolia 2.25 1 1.37
Polygonatum biflorum 0.50 1 0.34
Polystichum acrostichoides 2.00 20.55
Prunus serotina 1.75 1 1.03
Quercus alba 4.50 1 6 1.37 32.64
Quercus falcata 1.75 1 3 0.68 3.92
Quercus nigra 0.50 1 0.34
Quercus rubra 1.00 1 1.03
Quercus velutina 1.50 1 2 0.68 0.32
Smilax spp. 0.25 1 0.34
Thelypteris noveborancensis 0.25 1 0.34
Thelypteris hexagonoptera 0.25 1 0.34
Vacdnium spp. 2.50 2 24.32
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NCVS Plot 1 continued
Genus species >10
cm
Rel
Dom.
>10 cm 
Rel. 
Dens
>10 cm 
I. V.
2.5-10
cm
Rel
Dom.
2.5-10
cm
Rel.
Dens
2.5- 
10 
cm I. 
V.
<2.5
cm
Rel
Dom.
<2.5
cm
Rel.
Dens
<2.5 cm 
1. V.
Acer rubrum 8.61 20.00 14.30 2.44 5.88 4.16 42.25 44.44 43.35
Amelanchier arborea
Carex spp.
Carya pallida 3.88 10.00 6.94 0.58 2.78 1.68
Carya tomentosa 9.76 5.88 7.82
Carya cordrformis
Carya glabra 3.58 1.39 2.49
Castanea dentata 0.29 1.39 0.84
Cornus florida 2.44 5.88 4.16 4.46 5.56 5.01
Desmodium sp.
Diospyros virginiana
Eprfagus virginiana
Euonymus americana
Fagus grandifolia 10.71 10.00 10.36 21.95 17.65 19.80 17.25 19.44 18.35
Gaylussacia frondosa
Ilex opaca 48.78 47.06 47.92 15.20 9.72 12.46
Juniperus virginiana 2.44 5.88 4.16
Uquidambar styradfiua 3.58 1.39 2.49
Liriodendron tuliprfera 10.28 15.00 12.64
Mitchella repens
Oxydendrum arboreum 2.66 20.00 11.33 12.20 11.76 11.98 12.21 11.11 11.66
Parthenodssus quinquefolia
Polygonatum biflorum
Polystichum acrostichoides
Prunus serotina
Quercus alba 56.19 20.00 38.09
Quercus falcata 7.68 5.00 6.34
Quercus nigra
Quercus rubra
Quercus velutina 0.58 2.78 1.68
Smilax spp.
Thelypteris noveborancensis
Thelypteris hexagonoptera
Vacdnium spp.
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NCVS Plot 2
Genus species Mean MeanGC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Pres.
Acer rubrum 3.25 1 2 2 0.50 0.33 0.84
Carya pallida 2.00 1 1 0.50 0.03
Carya tomentosa 0.50 1 0.17
Carya cordiformis 0.50 1 0.17
Carya glabra 1.50 1 0.50
Cornus Honda 1.50 1 3 0.50 5.33
Dioscorea quarternata 0.75 1 0.17
Euonymus americana 3.50 1 0.50
Fagus grandifolia 4.75 2 7 7 5.19 84.47 57.94
Gaylussacia frondosa 0.50 2 6.70
Ilex opaca 1.50 1 4 0.34 7.11
Juniperus virginiana 1 0.03
Uquidambar americana 0.50 1 0.17
Uriodendron tulipifera 0.75 2 6 11.89 13.14
Mitchella repens 1.50 1 0.34
Nyssa sylvatica 0.25 1 2 0.17 0.30
Oxydendrum arboreum 0.50 2 2.40
Parthenocissus quinquefolia 2.25 1 0.50
Polystichum acrostichoides 5.50 4 50.25
Prunus serotina 2.25 1 0.50
Quercus alba 0.75 1 6 0.34 14.93
Quercus falcata 2.00 1 0.34
Quercus phellos 0.25 1 0.17
Quercus rubra 1.75 2 5 3.69 8.97
Quercus velutina 1.50 2 4 3.69 4.18
Smilacina racemosa 0.50 1 0.17
Toxicodendron radicans 2.50 2 2.18
Vaccinium spp. 0.75 2 10.22
Vitis sp. 0.50 1 0.17
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NCVS Plot 2 continued
Genus species >10 cm 
Rel 
Dom.
>10
cm
Rel.
Dens
>10
cm
I.V.
2.5-10 
cm Rel 
Dom.
2.5-10 2.5-10 
cm Rel. cm I. V. 
Dens
<2.5
cm
Rel
Dom.
<2.5
cm
Rel.
Dens
<2.5 
cm 1. V.
Acer rubrum 0.82 6.25 3.54 2.68 1.92 2.30
Carya pallida 4.41 6.25 5.33 2.68 1.92 2.30
Carya tomentosa
Carya cordiformis
Carya glabra
Cornus Honda 8.00 17.39 12.70 2.68 1.92 2.30
Dioscorea quarternata
Euonymus americana
Fagus grand/folia 21.39 50.00 35.70 54.00 52.17 53.09 77.46 75.00 76.23
Gaylussada frondosa
Ilex opaca 28.00 21.74 24.87 6.46 13.46 9.96
Juniperus virginiana 2.68 1.92 2.30
Uquidambar americana
Uriodendron tutipifera 16.99 6.25 11.62
Mrtchella repens
Nyssa syivatica 2.00 4.35 3.17 2.68 1.92 2.30
Oxydendrum arboreum 0.42 6.25 3.34 8.00 4.35 6.17 2.68 1.92 2.30
Parthenocissus quinquefolia
Polystichum acrostichoides
Prunus serotina
Quercus alba 32.74 12.50 22.62
Quercus falcata
Quercus phellos
Quercus rubra 14.33 6.25 10.29
Quercus velutina 8.89 6.25 7.57
Smilacina racemosa
Toxicodendron radicans
Vaccinium spp.
Vitis sp.
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NCVS Plot 3
Genus species Mean
Pres.
Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Acer rubrum 5.25 1 6 4 0.39 36.72 8.67
Athyrium asplenioides 0.25 1 0.10
Callicarpa americana 0.75 1 0.19
Carya pallida 2.25 1 4 2 0.39 7.07 2.31
Carya tomentosa 0.25 2 0.59
Carya cordiformis 1.25 1 1 0.19 0.02
Carya glabra 2.00 1 0.29
Cornus Horida 3.25 1 6 0.39 28.86
Diospyros virginiana 1.25 1 0.29
Euonymus americana 2.00 1 0.29
Fagus grandifolia 2.75 1 4 3 0.39 7.09 4.33
Galium sp. 0.25 1 0.10
Goodyera pubescens 0.50 1 0.10
Hex opaca 4.00 2 5 1.17 18.65
Uriodendrort tulipifera 1.25 1 4 0.10 10.11
Mitchella repens 2.50 1 0.29
Moms rubra 0.75 1 0.10
Nyssa sylvatica 0.75 2 2 0.22 0.29
Parthenocissus quinquefolia 3.00 1 0.39
Pinus taeda 0.25 1 0.10
Polystichum acrostichoides 3.25 34.99
Prunus serotina 1.75 1 0.29
Quercus alba 2.25 6 2.04 55.48
Quercus falcata 4.25 5 34.31 18.78
Quercus rubra 1.50 1 2 1 0.29 0.20 0.03
Quercus velutina 1.25 1 2 0.10 0.59
Thelypteris hexagonoptera 0.25 1 0.10
Toxicodendron radicans 2.25 1 0.39
Vaccinium spp. 3.50 21.38
Viburnum acerifolium 0.75 1 0.19
Vitis rotundifolia 1.25 1 0.29
Wis sp. 0.75 1 0.10
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NCVS Plot 3 continued
Genus species >10 cm >10 cm >10 cm 2.5-10 2.5-10 2.5-10 <2.5 <2.5 <2.5
Rel Rel. I. V. cm cm cm cm cm cm I.
Dom. Dens Rel
Dom.
Rel.
Dens
I.V. Rel
Dom.
Rel.
Dens
V.
Acer rubrum 5.20 34.78 19.99 40.82 46.81 43.81 38.17 28.95 33.56
Athyrium asplenioides
Callicarpa americana
Carya pallida 10.36 4.35 7.36 1.02 2.13 1.57 3.47 2.63 3.05
Carya tomentosa 1.02 2.13 1.57
Carya cordiformis 6.94 5.26 6.10
Carya glabra
Cornus florida 1.01 8.70 4.86 17.35 17.02 17.18 4.32 10.53 7.42
Diospyros virginiana
Euonymus americana
Fagus grandifolia 1.64 4.35 3.00 9.18 6.38 7.78 14.16 13.16 13.66
Galium sp.
Goodyera pubescens
flex opaca 3.17 17.39 10.28 26.53 23.40 24.97 21.95 26.32 24.14
Liriodendron tufipifera 32.05 13.04 22.55
Mitchella repens
Morus rubra
Nyssa sytvatica 0.99 4.35 2.67 6.94 5.26 6.10
Parthenocissus quinquefolia
Pinus taeda
Polystichum acrostichoides
Pmnus s erotina
Quercus alba 31.64 8.70 20.17
Quercus fatcata 13.93 4.35 9.14
Quercus rubra 4.08 2.13 3.10
Quercus velutina 4.04 7.89 5.97
Thelypteris hexagonoptera
Toxicodendron radicans
Vaccinium spp.
Viburnum acerifolium
Vitis rotundifolia
Vitis sp.
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NCVS Plot 4
Genus species Mean
Pres.
Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Acer rubrum 4.00 1 3 3 1.87 4.59 3.61
Campsis radicans 0.25 1 0.47
Carya tomentosa 1.25 1 2 2 0.93 0.82 0.72
Carya pallida 1.00 1 1 0.93 0.03
Carya glabra 0.75 1 1 0.47 0.08
Carya cordiformis 0.50 1 1 0.47 0.03
Corpus florida 2.25 1 5 1.87 13.27
Euonymus americana 3.75 1 1.87
Fagus grandifolia 2.50 1 6 5 1.87 44.65 20.48
Gaylussacia frondosa 0.50 2 4.67
Hex opaca 2.50 2 6 5.61 27.30
Juniperus virginiana 0.50 1 0.03
Uquidambar styraciffua 0.25 1 0.47
Uriodendron tulipifera 1.50 1 5 0.93 20.72
Mitchella repens 0.75 2 4.67
Nyssa sytvatica 0.50 2 0.28
Oxydendrum arboreum 0.00 2 0.24
Parthenodssus quinquefolia 1.75 1 0.47
Pinus taeda 0.25 1 0.47
Polygonatum biftorum 0.25 1 0.47
Potystichum acrostichoides 2.75 3 46.73
Prunus serotina 2.25 1 0.93
Quercus alba 2.25 1 4 6 1.87 8.93 35.66
Quercus fatcata 1.00 1 5 0.47 18.55
Quercus velutina 0.75 2 5.14
Smilax spp. 0.50 1 0.47
Vaccinium pallidum 1.00 2 5.14
Vaccinium stamineum 0.75 2 5.61
Vaccinium fuscatum 0.50 2 4.67
Vitis rotundifolia 0.75 1 0.47
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NCVS Plot 4 continued
Genus species >10 >10 >10 cm 2.5-10 2.5-10 2.5-10 <2.5 <2.5 <2.5
cm cm I.V. cm cm cm I. V. cm cm cm 1.
Rel Rel. Rel Rel. Rel Rel. V.
Dom. Dens Dom. Dens Dom. Dens
Acer rubrum 49.28 64.71 57.00 14.05 17.39 15.72 17.41 11.76 14.59
Campsis radicans
Carya tomentosa 6.37 5.88 6.13 3.31 2.17 2.74 18.12 17.65 17.88
Carya pallida 0.71 5.88 3.30
Carya glabra 9.41 11.76 10.59
Carya cordiformis 8.70 5.88 7.29
Comus Honda 31.40 23.91 27.66
Euonymus americana
Fagus grandifolia 18.99 11.76 15.38 22.31 19.57 20.94 9.41 11.76 10.59
Gaylussacia frondosa
Ilex opaca 9.62 11.76 10.69 21.49 30.43 25.96 27.53 29.41 28.47
Juniperus virginiana 3.31 2.17 2.74
Uquidambar styraciflua
Liriodendron tulipifera 15.73 5.88 10.81
MitcheUa repens
Nyssa sytvatica 4.13 4.35 4.24 8.70 5.88 7.29
Oxydendrum arboreum
Parthenocissus quinquefolia
Pinus taeda
Polygonatum biflorum
Polystichum acrostichoides
Prunus serotina
Quercus alba
Quercus falcata
Quercus velutina
Smilax spp.
Vaccinium pallidum
Vaccinium stamineum
Vaccinium fuscatum
Vitis rotundifolia
NCVS Plot 5
Genus species Mean
Pres.
Mean GC Mean IC Mean CC Ref. GC Rel. IC Rel. CC
Acer rubrum 5.25 2 6 4 7.35 19.48 4.71
Chimaphila maculata 1.75 2 4.98
Cornus Honda 0.25 3 2.15
Desmodium sp. 0.25 1 0.24
Dioscorea quarternata 0.50 1 0.24
Diospyros virginiana 0.50 1 0.24
Euonymus americana 0.25 1 0.24
Fagus grandifolia 3.00 1 6 7 0.95 28.68 55.55
Gaylussada baccata 1.75 9.48
Gaylussacia frondosa 1.25
Hexastyiis virginica 1.00 1 0.47
flex opaca 3.25 4 5.21 7.36
Juniperus virginiana 0.25 1 0.24
Kalmia latifolia 0.25 1 0.24
Uquidambar styraciUua 0.75 1 0.47
Uriodendron tuliprfera 1.50 2.84
Lonicera japonica 0.75 1 0.24
Magnolia grandifolia 0.25 1 0.24
MitcheUa repens 2.75 1 0.71
Nyssa sylvatica 0.75 1 2 0.24 0.15
Oxydendrum arboreum 1.50 1 4 1 0.24 5.08 0.02
Pinus taeda 0.25 4 7.91
Pofygonatum biflorum 0.25 1 0.24
Prunus serotina 1.25 1 0.71
Quercus alba 2.00 1 6 5 0.71 30.67 14.50
Quercus falcata 1.50 1 5 0.47 14.12
Quercus velutina 0.75 1 2 2 0.47 1.07 0.56
Quercus rubra 0.25 4 3 5.37 2.64
Sassafras albidum 0.50 1 0.24
Vacc. & Gay. spp. 3 33.18
Vaccinium pallidum 3.50 2 14.22
Vaccinium stamineum 2.00 2 14.22
Vaccinium fuscatum 0.75
Viburnum acerifolium 0.50 1 0.47
Vitis sp. 0.50 1 0.24
149
NCVS Plot 5 continued
Genus species >10 >10 >10 2.5-10 2.5-10 2.5-10 <2.5 cm <2.5 cm <2.5
cm cm cm cm cm cm I. V. Rel Rel. cm I. V.
Rel Rel. I. V. Rel Rel. Dom. Dens
Dom. Dens Dom. Dens
Acer rubrum 2.17 12.50 7.33 52.00 58.33 55.17 64.09 62.96 63.53
Chimaphila maculata
Comus florida 0.55 4.17 2.36 10.67 5.56 8.11 0.54 3.70 2.12
Desmodium sp.
Dioscorea quarternata
Diospyros virginiana
Euonymus americana
Fagus grandifolia 17.17 33.33 25.25 9.33 11.11 10.22 7.18 7.41 7.29
Gaylussada baccata
Gaylussada frondosa
Hexastylis virginica
Ilex opaca 20.00 16.67 18.33 14.91 18.52 16.71
Juniperus virginiana
Kalmia latifolia
Uquidambar styradflua
Uriodendron tulipifera
Lonicera japonica
Magnolia grandifolia
MitcheUa repens
Nyssa syfvatica 1.33 2.78 2.06 6.64 3.70 5.17
Oxydendrum arboreum 1.09 8.33 4.71 6.67 5.56 6.11 6.64 3.70 5.17
Pinus taeda 9.47 4.17 6.82
Polygonatum biriorum
Prunus serotina
Quercus alba 37.79 20.83 29.31
Quercus falcata 13.25 4.17 8.71
Quercus velutina 7.10 4.17 5.63
Quercus rubra 11.41 8.33 9.87
Sassafras albidum
Vacc. & Gay. spp.
Vacdnium pallidum
Vacdnium stamineum
Vacdnium fuscatum
Viburnum acerifofium
Vitis sp.
NCVS Plot 6
Genus species Mean
Pres.
Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Acer rubrum 5.25 2 4 2 1.88 14.77 0.35
Amelanchier arborea 0.25 1 0.14
Carex spp. 1.00 1 0.43
Carya pallida 2.50 1 0.58
Chimaphila maculata 2.50 1 0.58
Comus Horida 1.50 1 4 0.14 12.12
Cypripedium acaule 0.75 1 0.29
Dioscorea quarternata 0.75 1 0.29
Diospyros virginiana 1.75 1 0.43
Euonymus americana 1.75 1 0.43
Fagus grandifolia 3.00 2 6 7 1.88 53.01 40.84
Gaylussada frondosa 0.50
Gaylussada baccata 1.00
Geum sp. 2 0.50
Hexastylis virginica 3.75 1 0.58
Ilex opaca 3.50 2 2 1.73 3.41
Juniperus virginiana 0.25 1 0.14
Kalmia latifolia 0.50 1 0.14
Uquidambar styradfiua 2 0.38
Uriodendron tuliprfera 4.00 2 4 1.88 4.08
Magnolia grandifolia 0.75 1 0.29
MitcheUa repens 2.00 1 0.29
Oxydendrum arboreum 0.25 4 13.63
Parthenocissus quinquefolia 0.50 1 0.14
Pinus taeda 1.75 1 0.43
Polygonatum biflorum 0.50 1 0.14
Polystichum acrostichoides 1.25 2 4.33
Prunus serotina 1.50 1 0.43
Quercus alba 3.50 1 2 7 0.58 2.31 53.91
Quercus rubra 0.50 1 2 2 0.14 0.38 0.82
Smilax spp. 0.25 1 0.14
Vacdnium fuscatum 1.00
Vacdnium stamineum 3.00
Vacdnium pallidum 2.25
Viburnum acerifolium 1.25 1 0.58
Vacc. & Gay spp. 5 80.81
Vitis sp. 0.50 1 0.14
151
NCVS Plot 6 continued
Genus species
Acer rubrum
Amelanchier arborea
Carex spp.
Carya pallida
Chimaphila maculata
Comus Honda
Cypripedium acaule
Dioscorea quarternata
Diospyros virginiana
Euonymus americana
Fagus grandifolia
Gaylussada frondosa
Gaylussada baccata
Geum sp. 2
Hexastylis virginica
Hex opaca
Juniperus virginiana
Kalmia latifolia
Liquidambar styraciflua
Uriodendron tulipifera
Magnolia grandifolia
MitcheUa repens
Oxydendrum arboreum
Parthenodssus quinquefolia
Pinus taeda
Polygonatum biflorum
Polystichum acrostichoides
Prunus serotina
Quercus alba
Quercus rubra
Smilax spp.
Vacdnium fuscatum
Vacdnium stamineum
Vacdnium pallidum
Viburnum acerifolium
Vacc. & Gay spp.
Vitis sp.
>10 >10 >10 cm 2.5-10 2.5-10 2.5-10 <2.5 <2.5 <2.5 cm
cm cm i. V. cm cm cm cm cm I. V.
Rel Rel. Rel Rel. I. V. Rel Rel.
Dom. Dens Dom. Dens Dom. Dens
47.55 50.00 48.77 39.06 35.71 37.39 33.11 31.25 32.18
20.31 25.00 22.66 24.34 18.75 21.54
44.79 33.33 39.06 25.00 25.00 25.00 17.55 25.00 21.27
3.13 7.14 5.13 24.34 18.75 21.54
0.66 6.25 3.46
7.67 16.67 12.17 12.50 7.14 9.82
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NCVS Plot 7
Genus species Mean
Pres.
Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Acer rubrum 5.25 1 5 4 1.41 16.31 5.49
Carex spp. 2.25 4.23
Carya pallida 0.50 1 0.35
Carya tomentosa 0.50 6 5 32.36 11.71
Chimaphila maculata 0.25 1 0.35
Cornus Horida 3.75 1 2 1.41 2.07
Desmodium sp. 0.50 3.52
Diospyros virginiana 0.75 1 0.70
Euonymus americana 1.50 1 1.06
Fagus grandifolia 1.75 1 6 6 1.06 43.23 21.68
Ilex opaca 2.25 3 4.58 4.17
Uriodendron tulipifera 4.50 1 4 1.41 3.03
MitcheUa repens 2.25 4.58
Oxydendrum arboreum 0.25 1 4 0.03 3.18
Dichanthelium spp. 1.00 1 0.70
Parthenodssus quinquefolia 1.50 1 1.06
Pinus taeda 0.75 1 0.70
Polygonatum biflorum 2.25 1 1.06
Pofystichum acrostichoides 1.75 3.87
Prenanthes sp. 0.25 1 0.35
Prunus serotina 1.50 1 1.06
Quercus alba 2.75 1 2 6 1.41 1.81 29.91
Quercus rubra 0.75 1 6 0.35 23.55
Quercus michauxii 0.50 1 2 0.03 0.43
Quercus velutina 0.50 2 1.01
Smilacina racemosa 1.00 1 0.70
Smilax spp. 0.25 1 0.35
Thelypteris hexagonoptera 0.75 52.82
Toxicodendron radicans 0.50 1 0.35
Vaccinium stamineum 0.25 1 0.35
Vaccinium pallidum 0.25 1 0.35
Viola sp. 1.50 1 1.06
Vitis rotundifolia 2.50 2 4.58
Vitis sp. 0.50 1 0.35
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NCVS Plot 7 continued
Genus species >10
cm
Rel
Dom.
>10
cm
Rel.
Dens
>10
cm
I.V.
Acer rubrum 4.15 19.35 11.75
Carex spp.
Carya pallida
Carya tomentosa 24.23 9.68 16.95
Chimaphila maculata
Cornus Horida 0.52 3.23 1.88
Desmodium sp.
Diospyros virginiana
Euonymus americana
Fagus grandifolia 10.45 32.26 21.35
Ilex opaca 1.05 6.45 3.75
Liriodendron tulipifera 6.42 6.45 6.44
MitcheUa repens
Oxydendrum arboreum 3.54 3.23 3.39
Dichanthelium spp.
Parthenodssus quinquefolia
Pinus taeda
Polygonatum biflorum
Polystichum acrostichoides
Prenanthes sp.
Prunus serotina
Quercus alba 31.48 6.45 18.97
Quercus rubra 10.17 6.45 8.31
Quercus michauxii 1.03 3.23 2.13
Quercus velutina 6.95 3.23 5.09
Smilacina racemosa
Smilax spp.
Thelypteris hexagonoptera
Toxicodendron radicans
Vaccinium stamineum
Vaccinium pallidum
Viola sp.
Vitis rotundifolia
Vitis sp.
2.5-10 2.5-10 2.5-10 <2.5 <2.5 <2.5
cm cm cm cm Rel cm Rel. cm
Rel Rel. I.V. Dom. Dens I.V.
Dom. Dens
37.74 35.71 36.73 17.79 28.57 23.18
45.28 42.86 44.07 32.89
32.89
28.57
28.57
30.73
30.73
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NCVS Pint 8
Genus species Mean
Pres.
Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Acer rubrum 4.00 1 5 1.70 14.86
Amelanchier arborea 0.75 1 0.43
Carex spp. 0.25 1 0.43
Carya pallida 3.25 1 1.70
Carya glabra 1.00 1 2 4 0.85 0.52 4.77
Carya cordiformis 0.50 1 0.43
Carya tomentosa 0.25 1 5 0.43 7.02
Cornus Honda 3.25 1 7 1.70 50.07
Diospyros virginiana 1.25 1 1.28
Euonymus americana 1.25 1 1.28
Fagus grandifolia 1.75 1 5 0.43 9.94
flex opaca 0.75 1 4 0.85 8.72
Juniperus virginiana 0.50 1 0.43
Magnolia grandifolia 1.00 1 0.43
MitcheUa repens 0.75 12.77
Oxydendrum arboreum 0.25 4 8.72
Parthenocissus quinquefolia 1.25 1 0.85
Polygonatum biflorum 1.75 1 1.70
Polystichum acrostichoides 1.00 17.45
Prunus serotina 2.25 1 1.28
Quercus alba 1.50 1 2 6 1.28 0.52 32.58
Quercus velutina 1.00 1 4 0.85 6.11
Quercus falcata 0.50 1 6 0.43 26.49
Quercus rubra 0.25 2 6 0.52 29.14
Sassafras albidum 1.75 1 1.28
Vacdnium stamineum 0.75 2 25.53
Vacdnium spp. 0.75 2 4.26
Vacdnium pallidum 0.50 2 17.02
Viburnum prunifolium 1.00 1 0.85
Vitis rotundifolia 1.25 1 0.85
Vitis sp. 1.00 1 1.28
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NCVS Plot 8 continued
Genus species >10 >10 >10 2.5-10 2.5-10 2.5-10 <2.5 <2.5 <2.5 cm
cm cm cm cm cm cm I. V. cm cm 1. V.
Rel Rel. I. V. Rel Rel. Rel Rel.
Dom. Dens Dom. Dens Dom. Dens
Acer rubrum 2.22 11.11 6.66 11.27 8.70 9.98 40.05 23.08 31.57
Amelanchier arborea
Carex spp.
Carya pallida
Carya glabra 7.49 11.11 9.30
Carya cordiformis
Carya tomentosa 16.37 16.67 16.52
Cornus Honda 69.01 69.57 69.29 33.24 61.54 47.39
Diospyros virginiana
Euonymus americana
Fagus grandifolia 0.75 5.56 3.15 8.45 13.04 10.75
Ilex opaca 0.75 5.56 3.15 11.27 8.70 9.98 26.70 15.38 21.04
Juniperus virginiana
Magnolia grandifolia
MitcheUa repens
Oxydendrum arboreum 0.75 5.56 3.15
Parthenocissus quinquefolia
Polygonatum biflorum
Polystichum acrostichoides
Prunus serotina
Quercus alba 16.78 11.11 13.95
Quercus velutina 5.07 5.56 5.31
Quercus falcata 22.18 5.56 13.87
Quercus rubra 27.65 22.22 24.94
Sassafras albidum
Vaccinium stamineum
Vacdnium spp.
Vacdnium pallidum
Viburnum prunifolium
Vitis rotundifolia
Vitis sp.
NCVS Plot 9
Genus species Mean MeanGC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Pres.
Acer rubrum 5.25 1 4 5 1.98 3.79 8.44
Arisaema triphyllum 0.25 1 0.50
Carex spp. 1.50 1 1.49
Carya pallida 2.50 1 1.98
Carya tomentosa 0.50 3 6 3.10 28.31
Carya cordiformis 0.50 1 0.50
Cerds canadensis 0.50
Comus Honda 5.00 1 7 1.98 50.76
Diospyros virginiana 0.25 1 0.50
Euonymus americana 2.75 1 1.98
Fagus grandifolia 0.75 2 1.22
Fraxinus americana 0.25 2 5 0.52 9.03
Galium sp. 0.50 1 0.50
Gaylussada baccata 0.25 3 74.26
Ilex opaca 1.50 1 5 1.49 10.32
Kalmia latifolia 0.50 1 0.50
Uquidambar styradHua 0.75 1 4 0.50 3.79
Liriodendron tulipifera 0.75 1 6 0.99 24.09
Malaxis unifolia 0.25 1 0.50
MitcheUa repens 1.50 1 1.49
Moms rubra 0.50 1 0.50
Nyssa sylvatica 1.50 1 6 2 0.50 20.82 0.84
Pinus taeda 4 4.22
Polygonatum biHorum 0.50 1 0.50
Polystichum acrostichoides 1.25 1 1.98
Prunus serotina 1.25 1 0.99
Quercus alba 1.25 1 4 6 0.50 5.68 13.01
Quercus rubra 0.75 3 1.81
Quercus velutina 0.75 1 3 0.50 1.81
Quercus cocdnea 0.25 5 8.43
Quercus falcata 1 0.01
Toxicodendron radicans 0.50 1 0.50
Vacdnium stamineum 0.75 1 0.99
Vacdnium pallidum 0.75 1 0.50
Viburnum acerifolium 1 0.02
Vitis rotundifolia 1.00 1 1.49
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NCVS Plot 9 continued
Genus species >10 >10 >10 2.5-10 2.5-10 2.5-10 <2.5 <2.5 <2.5
cm cm cm cm cm cm I. V. cm cm cm I. V.
Rel Rel. I.V. Rel Rel. Rel Rel.
Dom. Dens Dom. Dens Dom. Dens
Acer rubrum 3.33 13.33 8.33
Arisaema triphyllum
Carex spp.
Carya pallida
Carya tomentosa 24.67 16.67 20.67
Carya cordiformis
Cerds canadensis
Cornus florida 0.67 3.33 2.00 64.29 60.00 62.14 60.44 62.50 61.47
Diospyros virginiana
Euonymus americana
Fagus grandifolia 0.65 1.82 1.23 10.44 12.50 11.47
Fraxinus americana 0.67 3.33 2.00
Galium sp.
Gayiussada baccata
Ilex opaca 1.34 6.67 4.00 9.74 10.91 10.32
Kalmia latifolia
Uquidambar styradflua 5.28 16.67 10.97
Liriodendron tuiipifera 40.65 13.33 26.99
Malaxis unifolia
MitcheUa repens
Morus rubra
Nyssa sylvatica 3.92 6.67 5.29 25.32 27.27 26.30 28.39 20.83 24.61
Pinus taeda
Polygonatum biflorum
Polystichum acrostichoides
Prunus serotina
Quercus alba 12.12 13.33 12.73
Quercus rubra 1.31 3.33 2.32
Quercus velutina
Quercus cocdnea 6.03 3.33 4.68
Quercus falcata
Toxicodendron radicans
Vacdnium stamineum
Vaccinium pallidum
Viburnum acerifolium 0.73 4.17 2.45
Vitis rotundrfolia
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NCVS Plot 10
Genus species Mean Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Pres.
Acer rubrum 5.00 1 5 4 3.13 16.66 3.65
Carex spp. 0.50 1 0.78
Carya pallida 0.50 1 3 0.78 1.82
Carya glabra 0.25 1 0.78
Chimaphila maculata 0.75 1 1.56
Cornus florida 0.25 1 0.04
Dioscorea quarternata 0.50 1 0.78
Diospyros virginiana 1.25 1 1.56
Euonymus americana 0.50 1 0.78
Fagus grandifolia 3.50 1 7 7 3.13 67.23 41.68
Gaylussada baccata 1.75 15.63
Ilex opaca 2.50 1 5 2.34 14.67
Ilex cornuta 1.00 1 2 0.78 1.40
Liriodendron tuiipifera 2.00 1 5 2.34 9.11
Parthenodssus quinquefolia 1.00 1 1.56
Pinus taeda 1.00 1 1.56
Polystichum acrostichoides 0.25 7.81
Prunus serotina 1.75 1 2.34
Quercus velutina 0.75 1 0.78
Quercus alba 0.25 7 39.49
Quercus rubra 0.25 4 4.25
Smilax spp. 0.50 1 0.78
Toxicodendron radicans 0.50 1 0.78
Vacdnium stamineum 2.25 2 16.41
Vacdnium pallidum 2.25 2 31.25
Viburnum acerifolium 1.50 1 2.34
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NCVS Plot 10 continued
Genus species >10 >10 >10 2.5-10 2.5-10 2.5-10 <2.5 <2.5 <2.5
cm cm cm cm cm cm cm Rel cm Rel. cm 1. V.
Rel Rel. I.V. Rel Rel. I. V. Dom. Dens
Dom. Dens Dom. Dens
Acer rubrum 4.37 31.58 17.97 17.72 16.13 16.93 24.02 16.67 20.34
Carex spp.
Carya pallida
Carya glabra
Chimaphila maculata
Cornus florida 25.98 33.33 29.66
Dioscorea quarternata
Diospyros virginiana
Euonymus americana
Fagus grandifolia 23.45 31.58 27.52 50.63 51.61 51.12 24.02 16.67 20.34
Gaylussada baccata
Ilex opaca 0.49 5.26 2.88 31.65 32.26 31.95 1.96 16.67 9.31
Ilex cornuta 24.02 16.67 20.34
Liriodendron tulipifera 23.30 5.26 14.28
Parthenodssus quinquefolia
Pinus taeda
Pofystichum acrostichoides
Prunus serotina
Quercus velutina
Quercus alba 47.42 21.05 34.24
Quercus rubra 0.96 5.26 3.11
Smilax spp.
Toxicodendron radicans
Vacdnium stamineum
Vacdnium pallidum
Viburnum acerifolium
NCVS Plot 11
Genus species Mean Mean GC Mean IC Mean CC Rei. GC Rel. IC Rel. CC
Pres.
Acer rubrum 3.75 1 4 4 0.57 6.81 2.72
Carex spp. 0.25 1 0.14
Carya pallida 1.75 1 0.43
Carya glabra 0.25 1 2 0.14 0.19
Chimaphila maculata 0.25 1 0.14
Cornus florida 2.75 1 5 0.57 17.71
Diospyros virginiana 1.25 1 1 0.29 0.02
Euonymus americana 1.00 1 0.29
Fagus grandifolia 4.50 7 7 6.00 67.15 58.71
Gaylussada baccata 0.50 4.29
Ilex opaca 0.75 1 1 0.43 0.04
Juniperus virginiana 0.25 1 0.14
Liriodendron tulipifera 3.75 1 0.57
MitcheUa repens 0.25 1 0.14
Nyssa syfvatica 0.75 3 2 2.96 0.87
Oxydendrum arboreum 0.75 4 3 5.06 1.85
Dichantheiium spp. 0.25 1 0.14
Parthenodssus quinquefofia 0.75 1 0.29
Pinus taeda 1.50 1 0.43
Prunus serotina 2.75 1 0.57
Quercus alba 3.00 1 6 0.57 24.72
Quercus falcata 0.75 1 0.14
Quercus phellos 0.75 1 0.29
Quercus rubra 0.75 1 1 5 0.29 0.02 11.14
Quercus velutina 0.25 1 0.14
Sassalras albidum 1.50 1 1 0.43 0.04
Smilax spp. 0.25 1 0.14
Toxicodendron radicans 0.25 1 0.14
Vacdnium fuscatum 1.75 2 5.71
Vacdnium stamineum 2.50 3 12.86
Vacdnium pallidum 5.00 3 12.86
Viburnum acerifolium 2.00 1 0.57
Vacc. & Gay. spp. 4 50.00
Vitis rotundifolia 0.50 1 0.14
Vitis sp. 0.25 1 0.14
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NCVS Plot 11 continued
Genus species >10 >10 >10 2.5-10 2.5-10 2.5-10 <2.5 <2.5 <2.5
cm cm cm cm cm cm I. V. cm cm cm I. V.
Rel Rel. I.V. Rel Rel. Rel Rel.
Dom. Dens Dom. Dens Dom. Dens
Acer rubrum 0.74 8.33 4.53 28.21 27.78 27.99 10.50 8.57 9.54
Carex spp.
Carya pallida
Carya glabra 5.13 2.78 3.95
Chimaphila maculata
Comus florida 0.74 8.33 4.53 29.49 22.22 25.85 10.79 11.43 11.11
Diospyros virginiana 0.29 2.86 1.57
Euonymus americana
Fagus grandifolia 73.73 50.00 61.86 19.23 25.00 22.12 50.43 54.29 52.36
Gaylussada baccata
flex opaca 1.28 2.78 2.03 7.00 5.71 6.36
Juniperus virginiana
Liriodendron tulipifera
MitcheUa repens
Nyssa syfvatica 0.74 8.33 4.53 2.56 5.56 4.06 14.00 11.43 12.71
Oxydendrum arboreum 12.82 11.11 11.97
Dichanthefium spp.
Parthenodssus quinquefolia
Pinus taeda
Prunus serotina
Quercus alba 11.59 16.67 14.13
Quercus fafcata
Quercus phellos
Quercus rubra 12.48 8.33 10.41 3.50 2.86 3.18
Quercus velutina
Sassafras albidum 1.28 2.78 2.03 3.50 2.86 3.18
Smilax spp.
Toxicodendron radicans
Vacdnium fuscatum
Vacdnium stamineum
Vacdnium pallidum
Viburnum acerifolium
Vacc. & Gay. spp.
Vitis rotundrfolia
Vitis sp.
NCVS Pint 11
Genus species Mean Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Pres.
Acer rubrum 3.50 1 5 1.25 19.57
Amelanchier arborea 0.75 1 1 0.63 0.03
Carex spp. 2.00 1 0.94
Carya pallida 1.25 1 4 2 0.94 6.62 1.10
Carya tomentosa 1.00 1 4 2 0.63 11.14 1.10
Carya cordiformis 0.50 1 0.31
Carya glabra 0.50 1 0.31
Comus florida 2.75 1 5 1.25 22.88
Desmodium sp. 0.50 1 0.31
Diospyros virginiana 1.50 1 1.25
Euonymus americana 0.75 1 0.63
Fagus grandifolia 2.50 1 5 1.25 16.86
Hypericum sp. 0.25 1 0.31
flex opaca 1.00 1 4 0.94 8.43
Juniperus virginiana 0.25 1 0.31
Uriodendron tulipifera 1.25 1 5 0.94 13.38
Mitchetta repens 0.25 1 0.31
Myrica cerifera 0.25 1 0.31
Nyssa sylvatica 0.25 2 0.90
Parthenodssus quinquefolia 0.50 1 0.63
Pinus taeda 1.50 1 0.94
Polystichum acrostichoides 0.50 1 0.31
Prunus serotina 1.25 1 0.31
Quercus alba 1.75 1 3 0.63 4.52
Quercus cocdnea 0.50 6 27.87
Quercus falcata 1.00 1 0.63
Quercus michauxii 0.25 3 4 4.52 5.53
Quercus muehlenbergii 0.50 1 0.31
Quercus phellos 1.25 1 0.63
Quercus rubra 1.00 1 7 0.63 39.68
Quercus velutina 3.25 1 3 5 1.25 4.52 11.34
Sassafras albidum 3.25 1 1.25
Vaccinium fuscatum 0.50 2 9.40
Vacdnium stamineum 1.00 3 28.21
Vaccinium pallidum 2.50 3 37.62
Vacdnium formosum 0.50 2 3.13
Vitis rotundifolia 2.00 1 0.94
Vitis sp. 0.50 1 0.31
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NCVS Plot 12 continued
Genus species >10 >10 >10 2.5-10 2.5-10 2.5-10 <2.5 <2.5 <2.5
cm cm cm cm cm cm 1. V. cm cm cm
Rel Rel. I.V. Rel Rel. Rel Rel. I. V.
Dom. Dens Dom. Dens Dom. Dens
Acer rubrum 2.18 15.79 8.99 5.26 10.00 7.63
Amelanchier arborea 3.92 33.33 18.63
Carex spp.
Carya pallida 3.22 10.53 6.87
Carya tomentosa 2.16 10.53 6.34 21.05 10.00 15.53
Carya cordiformis
Carya glabra
Cornus florida 0.55 5.26 2.91 10.53 20.00 15.26 48.04 33.33 40.69
Desmodium sp.
Diospyros virginiana
Euonymus americana
Fagus grandifolia 57.89 50.00 53.95
Hypericum sp.
flex opaca 0.55 5.26 2.91 5.26 10.00 7.63 48.04 33.33 40.69
Juniperus virginiana
Uriodendron tufipifera 14.06 10.53 12.29
Mitchefla repens
Myrica cerifera
Nyssa sylvatica 0.55 5.26 2.91
Parthenodssus quinquefolia
Pinus taeda
Pofystichum acrostichoides
Prunus serotina
Quercus alba 0.55 5.26 2.91
Quercus cocdnea 20.63 5.26 12.95
Quercus falcata
Quercus michauxii 2.67 5.26 3.96
Quercus muehlenbergii
Quercus phellos
Quercus rubra 37.06 10.53 23.79
Quercus velutina 15.82 10.53 13.17
Sassafras albidum
Vacdnium fuscatum
Vacdnium stamineum
Vacdnium pallidum
Vacdnium formosum
Vitis rotundifolia
Vitis sp.
NCVS Plot 13
Genus species Mean
Pres.
Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Acer rubrum 1.25 1 3 0.15 1.75
Amelanchier arborea 2 0.12
Aristolochia serpentaria 0.50 1 0.08
Carex spp. 0.25 1 0.08
Carpinus caroliniana 0.25 1 3 0.08 1.75
Carya pallida 1.50 1 2 0.23 0.23
Carya tomentosa 1.75 1 0.23
Carya cordiformis 0.75 1 0.23
Carya glabra 0.25 1 6 0.08 13.25
Cards canadensis 1.00 1 0.08
Chimaphila maculata 1.75 1 0.23
Cornus Horida 1.25 1 5 0.15 10.28
Desmodium sp. 1.00 1 0.15
Diospyros virginiana 2.00 1 0.23
Euonymus americana 2.00 1 0.30
Fagus grandifolia 4.25 1 8 7 0.30 72.42 32.17
Fraxinus americana 0.50 1 2 0.15 0.12
Galium sp. 0.50 1 0.15
Ilex opaca 2.75 1 5 0.08 9.23
Juniperus virginiana 0.25 1 0.08
Uriodendron tulipifera 0.25 1 4 4 0.08 4.09 4.22
Mitchella repens 3.75 1 0.30
Nyssa sylvatica 0.25 1 0.01
Parthenodssus quinquefolia 1.75 1 0.23
Polystichum acrostichoides 1.75 16.07
Prunus serotina 3.75 1 0.30
Quercus alba 2.25 1 5 0.23 9.04
Quercus michauxii 0.25 1 3 0.08 1.81
Quercus nigra 0.75 1 0.08
Quercus rubra 1.00 1 5 0.15 9.04
Quercus velutina 2.25 1 7 0.23 30.48
Smilax spp. 0.50 1 0.08
Toxicodendron radicans 0.50 1 0.08
Uvularia perfoliata 0.25 1 0.08
Vacdnium stamineum 1.25 4.65
Vaccinium pallidum 3.25 62.53
Viburnum acerifolium 0.75 1 0.15
Vacc. & Gay, spp. 11.42
Vitis rotundifolia 1.50 1 0.23
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NCVS Plot 13 continued
Genus species >10 >10 >10 2.5-10 2.5-10 2.5-10 <2.5 <2.5 <2.5 cm
cm cm cm cm cm cm I. V. cm cm I.V.
Rel Rel. I. V. Rel Rel. Rel Rel.
Dom. Dens Dom. Dens Dom. Dens
Acer rubrum 0.46 7.14 3.80
Amelanchier arborea 2.55 1.89 2.22
Aristolochia serpentaria
Carex spp.
Carpinus caroliniana 1.28 2.38 1.83
Carya pallida 0.21 1.89 1.05
Carya tomentosa
Carya cordiformis
Carya glabra 14.47 7.14 10.81
Cercis canadensis
Chimaphifa maculata
Cornus Honda 17.95 19.05 18.50 7.86 7.55 7.70
Desmodium sp.
Diospyros virginiana
Euonymus americana
Fagus grandifolia 16.45 35.71 26.08 55.13 52.38 53.75 78.98 79.25 79.11
Fraxinus americana 2.55 1.89 2.22
Galium sp.
Hex opaca 0.46 7.14 3.80 24.36 23.81 24.08 7.86 7.55 7.70
Juniperus virginiana
Uriodendron tulipifera 16.45 14.29 15.37
Mitchella repens
Nyssa sylvatica 1.28 2.38 1.83
Parthenodssus quinquefolia
Polystichum acrostichddes
Prunus serotina
Quercus alba 18.43 7.14 12.79
Quercus michauxii 6.25 7.14 6.70
Quercus nigra
Quercus rubra 4.15 7.14 5.65
Quercus velutina 22.87 7.14 15.01
Smilax spp.
Toxicodendron radicans
(Jvularia perfoliata
Vacdnium stamineum
Vacdnium pallidum
Viburnum acerifolium
Vacc, & Gay. spp.
Vitis rotundifolia
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NCVS Plot 14
Genus species Mean
Pres.
Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Acer rubrum 5.25 1 4 5 0.31 9.46 8.98
Campsis radicans 0.50 1 0.08
Carex spp. 1.25 1 0.24
Carpinus caroliniana 0.25 5 13.51
Carya pallida 2.00 1 2 1 0.24 1.35 0.01
Carya tomentosa 1.25 1 2 0.08 0.98
Carya cordiformis 3.75 1 2 0.31 0.19
Carya glabra 0.75 1 2 0.08 1.93
Cerds canadensis 0.50 1 0.08
Chimaphila macuiata 1.75 1 0.16
Comus florida 1.25 1 5 0.08 10.23
Diospyros virginiana 0.25 1 0.08
Euonymus americana 3.00 1 0.31
Fagus grandifolia 3.75 1 6 7 0.31 45.36 32.33
Fraxinus americana 2 1.35
Ilex opaca 1.25 1 5 1 0.08 14.09 0.01
Uriodendron tulip'ifera 2.00 1 5 0.31 7.78
Mitchella repens 1.75 1 0.24
Dichanthelium spp. 0.25 1 0.08
Parthenodssus quinquefolia 3.25 1 0.31
Pinus taeda 0.75 1 0.16
Pinus virginiana 0.25 1 0.08
Polygonatum biflorum 0.50 1 0.08
Polystichum acrostichoides 4.25 31.37
Prunus serotina 4.25 1 0.31
Quercus alba 2.50 1 5 0.24 10.78
Quercus falcata 0.25 2 4 0.19 5.99
Quercus michauxii 0.50 1 4 0.08 4.19
Quercus nigra 0.75 1 0.08
Quercus phellos 0.50 1 0.08
Quercus rubra 2.25 1 6 0.31 23.95
Quercus velutina 2.50 1 2 4 0.24 1.35 5.99
Sassafras albidum 0.50 1 0.08
Smilacina racemosa 0.50 1 0.08
Smifax spp. 0.25 1 0.08
Vacdnium fuscatum 1.00 2 2.43
Vacdnium stamineum 1.50 4 19.61
Vacdnium pallidum 3.50 5 40.78
Viburnum acerifolium 1.25 1 0.16
Vrtis rotundifolia 1.50 1 0.31
Vitis sp. 0.50 1 0.08
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NCVS Plot 14 continued
Genus species >10 >10 >10 cm 2.5-10 2.5-10 2.5-10 <2.5 <2.5 <2.5 cm
cm cm I. V. cm cm cm cm cm I.V.
Rel Rel. Rel Rel. I.V. Rel Rel.
Dom. Dens Dom. Dens Dom. Dens
Acer rubrum 2.93 7.14 5.03 5.19 11.43 8.31 21.02 24.07 22.55
Campsis radicans
Carex spp.
Carpinus carofiniana 0.90 7.14 4.02 32.47 20.00 26.23 8.65 7.41 8.03
Carya pallida
Carya tomentosa 9.11 11.11 10.11
Carya cordiformis 0.23 1.85 1.04
Carya glabra 1.77 7.14 4.46 1.30 2.86 2.08 2.81 1.85 2.33
Cerds canadensis
Chimaphifa macufata
Comus florida 20.78 20.00 20.39 5.61 3.70 4.66
Diospyros virginiana
Euonymus americana
Fagus grandifofia 21.99 28.57 25.28 14.29 22.86 18.57 49.08 42.59 45.84
Fraxinus americana 5.19 2.86 4.03
Ilex opaca 0.90 7.14 4.02 20.78 20.00 20.39 3.49 7.41 5.45
Uriodendron tulipifera 1.77 7.14 4.46
Mitchella repens
Dichanthelium spp.
Parthenodssus quinquefolia
Pinus taeda
Pinus virginiana
Polygonatum b'rflorum
Polystichum acrostichoides
Prunus serotina
Quercus alba
Quercus falcata 18.33 14.29 16.31
Quercus michauxii 11.19 7.14 9.17
Quercus nigra
Quercus phellos
Quercus rubra 32.08 7.14 19.61
Quercus velutina 8.13 7.14 7.64
Sassafras albidum
Smifacina racemosa
Smilax spp.
Vacdnium fuscatum
Vaccinium stamineum
Vacdnium pallidum
Viburnum acerifolium
Vitis rotundifolia
Vitis sp.
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NCVS Plot 15
Genus species Mean
Pres.
Mean GO Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Acer rubrum 3.00 1 4 3.67 6.98
Amelanchier arborea 1.00 1 1.83
Carex spp. 0.25 1 0.92
Carya pallida 2.50 1 1 3.67 0.02
Carya tomentosa 0.75 1 1 0.92 0.02
Carya glabra 1.75 1 2 5 3.67 0.17 8.97
Cornus Honda 2.25 1 6 2.75 22.81
Diospyros virginiana 2.25 1 2.75
Euonymus americana 4.50 1 3.67
Fagus grandifolia 3.50 1 7 6 3.67 53.54 28.11
Ilex opaca 1.25 1 5 1.83 8.69
Uquidambar styradflua 0.25 1 0.92
Uriodendron tulipifera 2.50 1 2 6 3.67 0.47 17.34
Mitchella repens 3.25 1 3.67
Nyssa sylvatica 1.00 1 3 0.92 1.71
Parthenodssus quinquefolia 2.50 1 3.67
Pinus taeda 1.00 1 2 1.83 0.12
Polygonatum biflorum 0.75 1 1.83
Polystichum acrostichoides 0.75 1 1.83
Prunus serotina 3.25 1 3.67
Quercus alba 1.75 1 4 6 1.83 3.26 28.11
Quercus nigra 0.25 1 0.92
Quercus phellos 1.00 1 1.83
Quercus rubra 1.25 1 5 2.75 8.37
Quercus velutina 1.00 1 3 5 2.75 2.33 8.97
Toxicodendron radicans 1.50 1 2.75
Vacdnium fuscatum 0.50 1 1 0.92 0.02
Vacdnium stamineum 0.75 1 1.83
Vacdnium pallidum 0.50 28.44
Vitis rotundifolia 1.75 1 2.75
Vitis sp. 0.75 1 1.83
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NCVS Plot 15 continued
Genus species >10 >10 
cm cm 
Rel Rel. 
Dom. Dens
>10 cm 
I.V.
2.5-10
cm
Rel
Dom.
2.5-10
cm
Rel.
Dens
2.5-10 
cm I. V.
<2.5
cm
Rel
Dom.
<2.5
cm
Rel.
Dens
<2.5 
cm 1. V.
Acer rubrum 7.46 5.88 6.67 13.23 12.50 12.86
Amelanchier arborea
Carex spp.
Carya pallida 6.36 4.17 5.26
Carya tomentosa 6.87 8.33 7.60
Carya glabra 9.84 5.88 7.86 0.52 4.17 2.34
Comus Honda 55.22 55.88 55.55 51.36 37.50 44.43
Diospyros virginiana
Euonymus americana
Fagus grandifolia 15.03 29.41 22.22 2.99 5.88 4.43 8.43 20.83 14.63
Ilex opaca 0.59 5.88 3.24 17.91 17.65 17.78
Uquidambar styraciHua
Uriodendron tulipifera 36.27 29.41 32.84
Mitchella repens
Nyssa sylvatica 16.42 14.71 15.56 6.36 4.17 5.26
Parthenodssus quinquefolia
Pinus taeda
Polygonatum biflorum
Polystichum acrostichoides
Prunus serotina
Quercus alba 28.69 17.65 23.17
Quercus nigra
Quercus phellos
Quercus rubra 1.91 5.88 3.90
Quercus vefutina 7.66 5.88 6.77
Toxicodendron radicans
Vacdnium fuscatum 6.87 8.33 7.60
Vacdnium stamineum
Vacdnium pallidum
Vitis rotundifolia
Vitis sp.
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NCVS Plot 16
Genus species Mean Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Pres.
Acer rubrum 3.00 1 6 5.48 18.56
Amelanchier arborea 0.25 1 1.37
Carya pallida 3.00 1 5.48
Carya tomentosa 0.50 1 1.37
Carya cordiformis 0.25 1 1.37
Carya glabra 0.50 1 3 1.37 1.51
Chimaphila maculata 0.75 1 2.74
Cornus florida 1.75 1 5 4.11 11.03
Diospyros virginiana 1.50 1 5.48
Euonymus americana 1.25 1 1.37
Fagus grandifofia 2.50 1 7 6 5.48 36.52 19.35
Ilex opaca 2.25 1 5 4.11 11.97
Juniperus virginiana 0.50 1 1.37
Uquidambar styradffua 0.25 1 1.37
Uriodendron tulipifera 0.50 4 5 2.63 7.06
Nyssa sylvatica 0.25 2 0.12
Oxydendrum arboreum 0.75 6 19.16
Parthenodssus quinquefolia 0.50 1 1.37
Polystichum acrostichoides 0.50 1 2.74
Prunus serotina 4.00 1 5.48
Quercus alba 2.00 1 8 4.11 62.50
Quercus falcata 0.50 1 4 1.37 3.02
Quercus nigra 0.75 1 2.74
Quercus rubra 1.00 1 5 2.74 6.55
Quercus velutina 1.50 16.44
Sassafras albidum 1.25 1 2.74
Smilacina racemosa 0.75 1 1.37
Vacdnium stamineum 1.25 1 4.11
Vacdnium pallidum 4.25 1 5.48
Viburnum acerifolium 1.50 1 4.11
Vitis sp. 0.75 1 2.74
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NCVS Plot 16 continued
Genus species >10 >10 
cm cm 
Rel Rel. 
Dom. Dens
>10 cm 2.5-10 
I. V. cm 
Rel 
Dom.
2.5-10
cm
Rel.
Dens
2.5-10 <2.5 
cm I. V. cm 
Rel 
Dom.
<2.5
cm
Rel.
Dens
<2.5
cm
I.V.
Acer rubrum 0.88 5.00 2.94 20.39 20.93 20.66 19.68 16.67 18.17
Amelanchier arborea
Carya pallida
Carya tomentosa
Carya cordiformis
Carya glabra
Chimaphila maculata
Cornus florida 26.21 20.93 23.57 19.68 16.67 18.17
Diospyros virginiana
Euonymus americana
Fagus grandifolia 21.45 30.00 25.73 10.68 18.60 14.64 45.48 50.00 47.74
Ilex opaca 1.79 20.00 10.90 34.95 34.88 34.92 5.32 8.33 6.83
Juniperus virginiana
Uquidambar styradflua
Uriodendron tulipifera 12.21 10.00 11.10
Nyssa sylvatica 3.88 2.33 3.10
Oxydendrum arboreum 1.90 10.00 5.95 3.88 2.33 3.10 9.84 8.33 9.09
Parthenodssus quinquefolia
Polystichum acrostichoides
Prunus serotina
Quercus alba 46.52 10.00 28.26
Quercus falcata 5.31 5.00 5.15
Quercus nigra
Quercus rubra 9.94 10.00 9.97
Quercus velutina
Sassafras albidum
Smilacina racemosa
Vacdnium stamineum
Vacdnium pallidum
Viburnum acerifotium
Vitis sp.
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NCVS Plot 17
Genus species Mean Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Pres.
Acer rubrum 4.00 1 4 0.29 2.76
Albizia julibrissin 1.00 1 3 0.15 1.87
Amelanchier arborea 0.75 1 1 0.15 0.01
Aralia spinosa 0.25 1 0.07
Carex spp. 4.25 5.22
Carya pallida 1.50 1 2 6 0.22 1.25 17.96
Carya cordiformis 1.50 1 0.15
Cercis canadensis 0.75 1 0.22
Cornus Horida 3.25 1 7 0.29 46.85
Crategus sp. 0.75 1 1 0.22 0.01
Desmodium sp. 1.25 1 0.22
Bephantopus sp. 0.50 2.21
Euonymus americana 1.75 1 0.22
Fagus grandifolia 1.00 1 6  4 0.22 25.86 8.09
Fraxinus pennsylvanica 0.75 1 2 0.15 0.37
Galium sp. 1.75 1 0.29
Geum sp. 2 0.50 0.07
Hedera helix 0.50 1 0.07
Hedyotis sp. 0.25 1 0.07
Hieracium sp. 1.00 1 0.15
Hypericum sp. 0.25 1 0.07
Ilex opaca 4.50 1 4 0.29 2.62
Juniperus virginiana 1.50 1 0.22
Koelreuteria paniculata 0.25 1 0.07
Uquidambar styradflua 1.00 1 0.22
Uriodendron tulipifera 1.75 1 5 0.22 12.94
Lonicera japonica 0.25 1 0.07
Mitchella repens 1.75 1 0.22
Moms rubra 0.25 1 0.07
Nandina domestica 0.25 1 0.07
Nyssa sylvatica 0.75 1 4 0.07 4.37
Orchis spectabifis 1.25 1 0.22
Oxydendrum arboreum 0.50 1 6 0.07 13.12
Dichanthelium spp. 2.00 2.35
Parthenodssus quinquefolia 1.50 1 0.22
Pinus taeda 1.00 1 0.15
Polystichum acrostichoides 4.75 82.35
Prunus serotina 1.50 1 0.29
Prunus avium 0.25 1 0.07
Quercus alba 1.25 1 2 0.15 0.16
Quercus fafcata 1.25 1 0.22
Quercus muehlenbergii 2 0.16
Quercus rubra 0.50 1 7 0.07 58.25
Quercus velutina 0,25 1 2 3 0.07 0.87 2.43
Sabatia sngularis 0.25 1 0.07
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NCVS Plot 17 continued
Genus species Mean
Pres.
Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Sassafras albidum 1.00 1 0.22
Smifax spp. 0.75 1 0.15
Taraxacum officinale 0.50 1 0.07
Toxicodendron radicans 2.00 1 0.22
Trifolium sp. 0.75 1 0.07
Ulmus rubra 0.25 1 0.07
Vaccinium stamineum 0.75 1 1 0.15 0.01
Vaccinium pallidum 0.25 1 0.07
Viburnum sp. 0.50 1 0.07
Viola sp. 0.75 1 0.07
Vitis rotundifolia 2.50 1 0.22
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NCVS Plot 17 continued
Genus species >10 >10 >10 cm 2.5-10 2.5-10 2.5-10 <2.5 <2.5 <2.5
cm cm I. V. cm cm cm I. V. cm cm cm
Rel Rel. Rel Rel. Rel Rel. I.V.
Dom. Dens Dom. Dens Dom. Dens
Acer rubrum 1.64 4.26 2.95 16.37 13.64 15.00
Albizia julibrissin 0.82 2.13 1.47 5.46 4.55 5.00
Amelanchier arborea 5.46 4.55 5.00
Aralia spinosa
Carex spp.
Carya pallida 13.49 10.00 11.74
Carya cordiformis
Cerds canadensis
Cornus Horida 2.42 15.00 8.71 59.02 57.45 58.23 28.17 31.82 30.00
Crategus sp. 5.46 4.55 5.00
Desmodium sp.
Bephantopus sp.
Euonymus americana
Fagus grandifolia 8.88 15.00 11.94 4.10 4.26 4.18 5.46 4.55 5.00
Fraxinus pennsylvanica 5.46 4.55 5.00
Galium sp.
Geum sp. 2
Hedera helix
Hedyotis sp.
Hieracium sp.
Hypericum sp.
Ilex opaca 0.81 5.00 2.90 4.92 6.38 5.65 21.83 18.18 20.00
Juniperus virginiana 5.46 4.55 5.00
Koelreuteria paniculata
Uquidambar styraciflua
Uriodendron tulipifera 23.66 10.00 16.83
Lonicera japonica
Mitchella repens
Morus rubra
Nandina domestica
Nyssa sylvatica 0.81 5.00 2.90
Orchis spedabilis
Oxydendrum arboreum 4.00 20.00 12.00 29.51 25.53 27.52
Dichanthelium spp.
Parthenodssus quinquefolia
Pinus taeda
Polystichum acrostichoides
Prunus serotina
Prunus avium 0.45 4.55 2.50
Quercus alba
Quercus falcata
Quercus muehlenbergii
Quercus rubra 40.47 15.00 27.73
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NCVS Plot 17 continued
Genus species
Quercus velutina
Sabatia angularis
Sassafras albidum
Smiiax spp.
Taraxacum offidnate
Toxicodendron radicans
Trifolium sp.
Ulmus rubra
Vaccinium stamineum
Vacdnium pallidum
Viburnum sp.
Viola sp.
Vitis rotundifofia
>10 >10 >10 cm 2.5-10 2.5-10 2.5-10 <2.5 <2.5 <2.5
cm cm I. V. cm cm cm I. V. cm cm cm
Rel Rel. Rel Rel. Rel Rel. I. V.
Dom. Dens Dom. Dens Dom. Dens
5.46 5.00 5.23
0.45 4.55 2.50
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NCVS Plot 18
Genus species Mean
Pres.
Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Acer rubrum 3.25 7 6 41.80 26.40
Alnus serrulata 1.00 1 2 0.02 0.59
Amelanchier arborea 0.50 1 0.02
Aster simples 0.50 1 0.05
Cypripedium acaule 1 0.01
Carex spp. 3.00 1 0.09
Carpinus caroliniana 0.25 5 10.71
Cicuta maculata 2.75 1 0.09
Cornus stricta 2.00 1 5 0.02 11.00
Decumaria barbara 1.25 1 2 0.05 0.45
Duchesnea indica 0.50 1 0.02
Euonymus americana 1.00 1 0.07
Fraxinus pennsylvanica 6.00 1 6 8 0.09 21.85 73.16
Galium triflorum 0.50 1 0.02
Geum sp. 1 0.50 1 0.05
Hedera helix 1 0.01
Heuchera americana 1.00 1 0.05
Ilex cornuta 0.25 1 0.02
Impatiens capensis 2.00 1 0.09
Undera benzoin 1.00 1 0.07
Lonicera japonica 3.00 1 1 0.09 0.03
Microstegium vimineum 0.25 1 0.02
Mikania scandens 0.50 1 0.02
Parthenodssus quinquefolia 3.50 4 2 6.36 0.31
Phytolacca americana 0.25 1 0.02
Pilea fontana 3.25 1 0.09
Poaceae sp.1 0.75 1 0.02
Poaceae sp.2 5.00 5 11.15
Polygonum sp. 4.50 1 0.09
Prunella vulgaris 0.75 1 0.02
Saururus cernuus 5.75 7 77.20
Senedo sp. 2.75 3 2.32
Smilax spp. 0.50 1 0.05
Toxicodendron radicans 2.75 2 3 2 1.66 2.49 0.11
Ulmus rubra 0.75 5 2 10.57 0.33
Ulmus alata 0.25 1 0.02
Viburnum prunifofium 0.75 2 0.16
Vitis sp. 0.75 1 0.05
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NCVS Plot 18 continued
Genus species >10 >10 >10 cm 2.5-10 2.5-10 2.5-10 <2.5 <2.5 <2.5
cm cm I.V. cm cm cm 1. V. cm cm cm
Rel Rel. Rel Rel. Rel Rel. I.V.
Dom. Dens Dom. Dens Dom. Dens
Acer rubrum 17.85 17.95 17.90 17.98 17.07 17.53 10.90 5.22 8.06
Alnus serrufata 1.68 1.49 1.59
Amelanchier arborea
Aster simples
Cypripedium acaule 0.13 0.75 0.44
Carex spp.
Carpinus caroliniana 0.63 2.56 1.60 4.49 2.44 3.47 1.56 0.75 1.15
Cicuta maculata
Cornus stricta 8.99 19.51 14.25 28.39 23.88 26.13
Decumaria barbara 11.38 16.42 13.90
Duchesnea indica
Euonymus americana
Fraxinus Pennsylvania 80.90 76.92 78.91 37.08 36.59 36.83 12.97 8.96 10.96
Galium trifforum
Geum sp. 1
Hedera helix 0.13 0.75 0.44
Heuchera americana
Ilex cornuta
Impatiens capensis
Undera benzoin
Lonicera japonica 0.51 2.99 1.75
Microstegium vimineum
Mikania scandens
Parthenodssus quinquefolia 2.83 8.21 5.52
Phytolacca americana
Pilea fontana
Poaceae sp.1
Poaceae sp.2
Polygonum sp.
Prunella vulgaris
Saururus cernuus
Senedo sp.
Smilax spp.
Toxicodendron radicans 11.24 9.76 10.50 27.97 29.85 28.91
Ulmus rubra 0.63 2.56 1.60 19.10 12.20 15.65 1.56 0.75 1.15
Ulmus alata
Viburnum prunifolium 1.12 2.44 1.78
Vitis sp.
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NCVS Plot 19
Genus species Mean Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Pres.
Acer rubrum 1.50 1 5 0.02 15.41
Amelanchier arborea 0.25 1 0.02
Carya pallida 0.50 1 0.04
Chimaphila maculata 1.25 1 0.05
Comus Honda 0.25 2 0.23
Diospyros virginiana 0.25 1 0.02
Fagus grandifolia 0.25 1 2 0.02 0.70
Gaylussada frondosa 2.75
Gaylussada baccata 3.00
Ilex opaca 1.25 2 1 0.56 0.02
Uquidambar styradflua 0.25 1 0.02
Magnolia grandifolia 0.25 1 0.02
Nyssa sylvatica 1.25 7 2 59.54 0.43
Pinus taeda 0.75 1 0.04
Prunus serotina 3.00 1 0.07
Quercus alba 1.25 1 5 8 0.05 23.35 81.90
Quercus cocdnea 0.25 1 4 0.02 5.03
Quercus falcata 3.50 1 1 5 0.07 0.02 12.64
Quercus nigra 0.25 1 0.02
Quercus rubra 2.25 1 0.07
Quercus velutina 2.00 1 0.07
Sassafras afbidum 1.00 1 2 0.04 0.72
Vacdnium fuscatum 5.00
Vacdnium stamineum 2.25
Vacdnium pallidum 0.75
Vacc, & Gay. spp. 8 98.77
Vitis rotundifolia 0.25 1 0.02
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NCVS Plot 19 continued
Genus species >10 >10 >10 cm 2.5-10 2.5-10 2.5-10 <2.5 <2.5
cm cm I. V. cm cm cm I. V. cm cm
Rel Rel. Rel Rel. Rel Rel.
Dom. Dens Dom. Dens Dom. Dens
<2.5 
cm I. V.
12.07 16.00 14.03 19.68 16.67 18.17Acer rubrum
Amelanchier arborea
Carya pallida
Chimaphila maculata
Cornus fforida
Diospyros virginiana
Fagus grandifolia
Gaylussada frondosa
Gaylussada baccata
Ilex opaca
Uquidambar styraciflua
Magnolia grandifolia
Nyssa sylvatica 4.28 22.22 13.25
Pinus taeda
Prunus serotina
Quercus alba 80.58 66.67 73.62
Quercus cocdnea
Quercus falcata 15.14 11.11 13.13
Quercus nigra
Quercus rubra
Quercus velutina
Sassafras albidum
Vacdnium fuscatum
Vacdnium stamineum
Vacdnium pallidum
Vacc. & Gay. spp.
Vitis rotundifolia
1.72 4.00 2.86
19.68 16.67 18.17
82.76 72.00 77.38 60.64 66.67 63.65
3.45 8.00 5.72
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NCVS Plot 20
Genus species Mean
Pres.
Mean GC Mean IC Mean CC Rel. GC Rel. IC Rel. CC
Acer rubrum 0.25 2 3 1.87 2.04
Amelanchier arborea 0.50 1 2 0.02 0.26
Carex spp. 0.50 1 0.02
Carya pallida 0.75 1 2 0.02 0.29
Carya tomentosa 0.25 2 0.26
Castanea pumila 2 0.26
Chimaphifa maculata 0.75 1 0.04
Cornus Honda 1.00 4 12.38
Diospyros virginiana 3.25 2 2 0.58 1.08
Fagus grandifolia 0.25 4 11.86
Gaylussada frondosa 1.00 4 6.15
Gaylussada baccata 6.00 6 32.50
Ilex opaca 1.50 1 4 0.04 13.18
Nyssa sylvatica 0.75 5 17.39
Pinus taeda 0.50 1 0.02
Pinus virginiana 0.25 2 0.26
Prunus serotina 0.50 1 0.02
Quercus alba 2.50 1 5 7 0.05 26.35 39.62
Quercus cocdnea 1.75 1 7 0.05 46.81
Quercus falcata 2.50 1 0.05
Quercus velutina 1.50 1 3 5 0.07 3.98 11.53
Sassafras albidum 3.50 1 4 0.05 5.80
Trifolium pratense 0.25 1 0.02
Vacdnium fuscatum 2.75 3 0.53 4.22
Vacdnium stamineum 3.50 1 2 0.04 0.55
Vacdnium pallidum 2.75 1 0.04
Vacc. & Gay. spp. 7 59.72
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NCVS Plot 20 continued
Genus species >10
cm
Rel
Dom.
>10
cm
Rel.
Dens
>10 cm 
I.V.
2.5-10
cm
Rel
Dom.
2.5-10
cm
Rel.
Dens
2.5-10 
cm I. V.
<2.5
cm
Rel
Dom.
<2.5
cm
Rel.
Dens
<2.5 
cm 1. V.
Acer rubrum 1.62 4.35 2.98 2.13 3.85 2.99 6.79 4.35 5.57
Amelanchier arborea 0.55 4.35 2.45
Carex spp.
Carya pallida 0.82 4.35 2.59 0.55 4.35 2.45
Carya tomentosa 7.34 8.70 8.02
Castanea pumila 2.13 3.85 2.99
Chimaphila maculata
Cornus florida 17.02 19.23 18.13 6.79 4.35 5.57
Diospyros virginiana 7.34 8.70 8.02
Fagus grandifolia 0.82 4.35 2.59 10.64 7.69 9.17
Gaylussada frondosa
Gaylussada baccata
Ilex opaca 0.82 4.35 2.59 12.77 11.54 12.15
Nyssa sylvatica 1.65 8.70 5.17 36.17 30.77 33.47
Pinus taeda
Pinus virginiana 2.13 3.85 2.99
Prunus serdina
Quercus alba 55.12 52.17 53.65
Quercus cocdnea 25.59 8.70 17.14
Quercus falcata
Quercus velutina 13.55 13.04 13.30
Sassafras albidum 17.02 19.23 18.13 27.15 17.39 22.27
Trifdium pratense
Vacdnium fuscatum 41.27 30.43 35.85
Vacdnium stamineum 2.22 17.39 9.80
Vaccinium pallidum
Vacc. & Gay. spp.
Appendix E
Raw values calculated for the SCPM plots calculated from the 1994 and 2003 sampling 
data. >10 cm DBH stem relative dominance (>10 cm Rel. Dom.), >10 cm DBH stem 
relative density (>10 cm Rel. Dens.), >10 cm DBH stem importance value (>10 cm I. V.), 
2.5-10cm DBH stem relative dominance (2.5-10 cm Rel. Dom.), 2.5-10 cm DBH stem 
relative density (2.5-10 cm Rel. Dens.), 2.5-10 cm DBH stem importance value (2.5-10 
cm I. V.), sapling relative density (Sapling Rel. Dens.) and seedling relative density 
(Seedling Rel. Dens.) are reported for each species encountered in each plot.
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SCPM Plot 1. sampled in 1994
Species >10 cm >10cm >10cm 2.5-10 2.5-10cm 2.5-10cm Sap Seed
Rel. Rel. I.V. cm Rel. Rel. I.V. Rel. Rel.
Dom. Dens. Dom. Dens. Dens. Dens
Acerrubrum 4.45 38.46 21.46 30.16 29.79 29.97 18.52 16.67
Carpinus caroliniana 3.70
Carya cordiformis 3.70
Carya glabra 18.52 11.11
Carya pallida 3.43 2.13 2.78 11.11 11.11
Carya tomentosa 1.03 7.69 4.36
Cornus florida 27.87 31.91 29.89 11.11 11.11
Fagus grandifolia 1.22 15.38 8.30 11.69 10.64 11.17 7.41
Ilex opaca 19.90 21.28 20.59 22.22 50.00
Juniperus virginiana 6.32 2.13 4.22
Uriodendron tulipifera 17.72 7.69 12.71
Nyssa sylvatica 4.58 7.69 6.14 0.63 2.13 1.38 3.70
Quercus alba 45.56 15.38 30.47
Quercus falcata 25.44 7.69 16.57
SCPM Plot 1. sampled in 2003
Species >10 cm >10cm >10cm 2.5-10 2.5-10cm 2.5-10cm Sap Seed
Rel. Rel. I.V. cm Rel. Rel. I.V. Rel. Rel.
Dom. Dens. Dom. Dens. Dens. Dens
Acerrubrum 6.75 43.75 25.25 39.67 38.46 39.07
Carya cordiformis 10.00
Carya glabra 20.00
Carya pallida 5.91 3.85 4.88
Carya tomentosa 1.18 6.25 3.72 10.00 8.33
Cornus florida 16.40 15.38 15.89
Fagus grandifolia 1.28 12.50 6.89 11.58 11.54 11.56 20.00 41.67
Ilex opaca 0.97 12.50 6.74 18.09 26.92 22.51 30.00 50.00
Juniperus virginiana 8.34 3.85 6.09
Uriodendron tulipifera 17.78 6.25 12.02
Nyssa sylvatica 10.00
Quercus alba 46.36 12.50 29.43
Quercus falcata 25.68 6.25 15.96
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SCPM Plot 2, sampled in 1994
Species >10 cm 
Rel. 
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 2.65 22.22 12.44 35.65 30.56 33.10 47.37 10.53
Carya pallida 10.53 10.53
Carya tomentosa 2.76 11.11 6.94
Cornus florida 23.87 22.22 23.05
Cornus stricta 5.26
Corylus americana 5.26 42.11
Euonymus americana 5.26
Fagus grandifolia 27.58 33.33 30.46 0.63 2.78 1.71
Ilex opaca 1.38 11.11 6.24 36.68 36.11 36.40 21.05 10.53
Juniperus virginiana 0.91 2.78 1.84
Uriodendron tulipifera 4.42 11.11 7.77
Nyssa sylvatica 2.25 5.56 3.90 5.26
Quercus alba
Quercus rubra 61.20 11.11 36.16 10.53
Vaccinium spp. 15.79
SCPM Plot 2. sampled in 2003
Species >10 cm >10cm >10cm 2.5-10 2.5-10cm 2.5-10cm Sap Seed
Rel. Rel. I.V. cm Rel. Rel. I.V. Rel. Rel.
Dom. Dens. Dom. Dens. Dens. Dens
Acerrubrum 3.63 18.18 10.91 35.45 30.56 33.00 13.33
Carya tomentosa 4.29 9.09 6.69
Cornus florida 1.07 9.09 5.08 10.08 13.89 11.98 6.67
Fagus grandifolia 35.51 27.27 31.39 3.69 5.56 4.62 13.33 50.00
Ilex opaca 3.62 18.18 10.90 49.94 47.22 48.58 60.00 50.00
Juniperus virginiana 0.85 2.78 1.81
Uriodendron tulipifera 5.19 9.09 7.14
Quercus alba 46.69 9.09 27.89
Quercus rubra
Vacdnium fuscatum 6.67
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SCPM Plot 3. sampled in 1994
Species >10 cm 
Rel. 
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Ref.
Dens.
Seed
Rel.
Dens
Acerrubrum 13.29 13.33 13.31 2.22
Carya cordiformis 2.22
Carya glabra 0.75 3.33 2.04 2.22
Carya pallida 8.38 20.00 14.19 3.26 6.67 4.96 7.69 6.67
Carya tomentosa
Cornus florida 28.95 33.33 31.14 30.77 20.00
Euonymus americana 15.56
Fagus grandifolia 11.04 26.67 18.85 31.42 33.33 32.37 30.77 22.22
Ilex opaca 13.50 6.67 10.08 7.69 8.89
Uquidambar styraciflua 0.61 6.67 3.64 2.22
Uriodendron tulipifera 41.45 13.33 27.39
Nyssa sylvatica 4.67 3.33 4.00
Oxydendron arboreum 17.46 13.33 15.40 15.38 2.22
Quercus alba 17.56 13.33 15.45
Quercus falcata 2.22
Quercus rubra 7.68 6.67 7.17 7.69 2.22
Quercus velutina 2.22
Vaccinium spp. 8.89
SCPM Plot 3. sampled in 2003
Species >10 cm 
Rel. 
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 12.23 12.50 12.36
Carya cordiformis 0.90 3.85 2.37
Carya glabra 4.35
Carya pallida 8.66 18.75 13.70 4.23 3.85 4.04 13.04
Cornus florida 24.86 30.77 27.82 21.74 5.56
Fagus grandifolia 11.71 25.00 18.36 31.02 38.46 34.74 30.43 38.89
Ilex opaca 0.68 6.25 3.46 17.85 11.54 14.70 17.39 33.33
Uquidambar styradflua 16.67
Uriodendron tulipifera 41.39 12.50 26.94
Oxydendron arboreum 0.62 6.25 3.43 21.13 11.54 16.34 13.04
Quercus alba 16.84 12.50 14.67
Quercus rubra 7.89 6.25 7.07
Vacdnium stamineum 5.56
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SCPM Plot 4. sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 0.98 3.85 2.41 10.34
Carya glabra 4.76
Carya pallida 23.81 10.34
Carya tomentosa 9.52
Cornus florida 11.48 19.23 15.35 23.81 13.79
Euonymus americana 34.48
Fagus grandifolia 12.72 44.44 28.58 32.43 30.77 31.60 14.29 10.34
Fraxinus pennsylvanica 3.45
Ilex opaca 0.94 11.11 6.03 51.19 42.31 46.75 9.52 6.90
Juniperus virginiana 4.76
Uriodendron tulipifera 23.99 16.67 20.33
Nyssa sylvatica 3.92 3.85 3.88
Prunus serotina 3.45
Quercus alba 21.51 5.56 13.53
Quercus rubra 40.83 22.22 31.53
Vaccinium spp. 9.52 6.90
SCPM Plot 4. sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Carya tomentosa 36.36 20.00
Cornus florida 6.09 12.50 9.29 9.09
Fagus grandifolia 15.82 52.63 34.23 42.11 37.50 39.81 45.45 40.00
Hex opaca 1.54 15.79 8.67 51.80 50.00 50.90 9.09 20.00
Uriodendron tulipifera 25.80 10.53 18.16
Quercus alba 26.95 5.26 16.11
Quercus rubra 29.88 15.79 22.83
Vaccinium stamineum 20.00
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SCPM Plot 5, sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 5.44 23.53 14.48 28.79 33.33 31.06 50.00 25.00
Carya glabra 1.03 5.88 3.46 7.36 6.25 6.80 2.27
Castanea dentata 4.55
Cornus Honda 16.25 14.58 15.42 22.73
Fagus grandifofia 17.68 11.76 14.72 1.36 6.25 3.81 33.33
Ilex opaca 8.46 17.65 13.05 42.22 37.50 39.86 16.67 40.91
Uquidambar styraciflua 6.55 5.88 6.21 4.02 2.08 3.05
Liriodendron tulipifera 40.61 5.88 23.24
Nyssa sylvatica 2.24 5.88 4.06
Oxydendron arboreum 11.95 17.65 14.80 2.27
Quercus muehlenbergii 6.06 5.88 5.97
Vacdnium spp. 2.27
SCPM Plot 5, sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 15.59 38.46 27.02 20.95 30.00 25.47 8.33 10.00
Carya glabra 2.32 7.69 5.00 2.93 3.33 3.13 8.33
Cornus Honda 15.78 13.33 14.56 8.33 5.00
Fagus grandlfotla 42.94 15.38 29.16 2.04 6.67 4.35 16.67 20.00
Ilex opaca 20.19 23.08 21.63 57.31 43.33 50.32 58.33 65.00
Oxydendron arboreum 18.97 15.38 17.18 1.00 3.33 2.17
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SCPM Plot 6. sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 0.62 5.00 2.81 7.36 11.11 9.24 18.18 23.53
Carya glabra 14.63 11.11 12.87 9.09 9.80
Carya pallida 3.92
Carya tomentosa
Castanea dentata 18.18
Cornus Honda 0.57 5.00 2.79 31.77 27.78 29.78 27.27 5.88
Diospyros virginiana
Euonymus americana 1.96
Fagus grandifolia 10.40 25.00 17.70 8.48 5.56 7.02 9.09
Ilex opaca 1.17 10.00 5.59 22.38 22.22 22.30 3.92
Juniperus virginiana 1.96
Liquidambar styraciHua
Liiiodendron tulipifera 12.51 10.00 11.26
Nyssa sylvatica 0.72 5.00 2.86 15.37 22.22 18.80
Oxydendron arboreum 1.25 5.00 3.13
Quercus alba 5.59 10.00 7.80
Quercus falcata 34.83 10.00 22.42
Quercus rubra 32.34 15.00 23.67
Ulmus rubra 9.09
Vaccinium pallidum
Viburnum acerifolium 9.09 49.02
SCPM Plot 6. sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 1.24 6.67 3.95 12.70 15.00 13.85 33.33 17.39
Carya glabra 6.67 4.35
Carya pallida 13.42 10.00 11.71 4.35
Carya tomentosa 26.67 4.35
Comus Honda 0.86 6.67 3.76 30.92 25.00 27.96 13.33
Diospyros virginiana 4.35
Fagus grandifolia 17.89 33.33 25.61 10.23 5.00 7.62 13.33 43.48
Ilex opaca 21.92 25.00 23.46 4.35
Liquidambar styraciHua 4.35
Linodendron tulipifera 22.00 13.33 17.66
Nyssa sylvatica 1.08 6.67 3.87 10.80 20.00 15.40
Oxydendron arboreum 1.16 6.67 3.91
Quercus alba 3.58 6.67 5.12
Quercus rubra 52.21 20.00 36.10
Vaccinium paiiidum 4.35
Viburnum acerifolium 6.67 8.70
SCPM Plot 7> sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 6.57 39.13 22.85 56.38 47.22 51.80 14.29 2.38
Amelanchier arborea 4.76
Carpinus caroliniana 2.38
Cornus florida 24.02 30.56 27.29 14.29 16.67
Diospyros virginiana 4.76
Euonymus americana 2.38
Fagus grandifolia 20.09 21.74 20.91 7.17 8.33 7.75 47.62 40.48
Fraxinus pennsylvanica 2.38
Ilex opaca 4.76 21.43
Juniperus virginiana 4.76 4.76
Uriodendron tulipifera 2.38
Myrica cerifera 2.38
Nyssa sylvatica 0.55 4.35 2.45 10.48 11.11 10.79
Oxydendron arboreum 1.58 4.35 2.97 1.94 2.78 2.36
Quercus alba 71.21 30.43 50.82
Vaccinium spp. 4.76 2.38
SCPM Plot Is sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 6.68 38.46 22.57 44.32 31.58 37.95 13.33
Cornus florida 17.34 21.05 19.19 13.33
Fagus grandifolia 25.87 23.08 24.47 13.02 21.05 17.04 66.67 80.00
Ilex opaca 1.54 5.26 3.40 6.67 20.00
Nyssa sylvatica 0.92 7.69 4.30 22.72 15.79 19.25
Oxydendron arboreum 1.07 5.26 3.17
Quercus alba 66.53 30.77 48.65
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SCPM Plot 8. sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 1.08 9.09 5.09 9.81 6.98 8.39 6.42 12.77
Aralia spinosa 2.56 2.33 2.44
Carya glabra 0.79 2.33 1.56 2.75 2.13
Carya pallida 3.50 9.09 6.30 3.83 2.33 3.08 4.59 6.38
Carya tomentosa 6.43 18.18 12.31 1.83 2.13
Castanea pumila 0.92
Cornus florida 10.85 9.30 10.08 8.26 2.13
Fagus grandifolia 1.08 9.09 5.09 55.36 65.12 60.24 64.22 10.64
Fraxinus pennsylvanica 1.83 8.51
Gaylussacia frondosa
Ilex opaca 1.56 9.09 5.32
Juniperus virginiana 1.14 2.33 1.73
Liquidambar styracrfiua 2.13
Uriodendron tulipifera 47.38 18.18 32.78
Myrica cerifera 0.92
Nyssa sylvatica 0.79 2.33 1.56
Oxydendron arboreum 11.98 18.18 15.08 14.87 6.98 10.92 3.67 2.13
Quercus alba 27.00 9.09 18.05
Quercus rubra 2.13
Quercus velutina 6.38
Sassafras albidum
Vaccinium spp. 0.92 6.38
Viburnum acerifolium 3.67 36.17
SCPM Plot 8, sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 4.73 4.55 4.64 5.41
Carya pallida 4.00 11.11 7.56 6.15 4.55 5.35 10.81
Carya tomentosa 2.60 11.11 6.85 2.70
Cornus florida 3.72 4.55 4.13 2.70
Fagus grandifolia 1.93 11.11 6.52 70.68 75.00 72.84 75.68 63.64
Fraxinus pennsylvanica
Gaylussacia frondosa 36.36
Ilex opaca 2.97 11.11 7.04
Juniperus virginiana 2.37 2.27 2.32
Uriodendron tulipifera 36.69 11.11 23.90
Nyssa sylvatica 1.16 2.27 1.72
Oxydendron arboreum 15.79 33.33 24.56 8.83 4.55 6.69 2.70
Quercus alba 36.02 11.11 23.57
Sassafras albidum 2.37 2.27 2.32
SCPM Plat 9, sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 44.35 50.00 47.17 47.06 43.33
Amefanchier arborea 5.88 10.00
Carya giabra 3.33
Carya pallida 3.33
Cornus Honda 4.85 5.56 5.20 2.94 3.33
Diospyros virginiana 2.94
Fagus grandifolia 1.88 15.38 8.63 23.06 19.44 21.25 8.82 13.33
Ilex opaca 0.78 2.78 1.78 2.94 10.00
Nyssa sylvatica 1.34 15.38 8.36 26.96 22.22 24.59 26.47 6.67
Quercus alba 84.10 61.54 72.82
Quercus falcata 12.68 7.69 10.18
Vaccinium spp. 6.67
Viburnum acerifolium 2.94
SCPM Plot 9, sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 2.57 21.43 12.00 21.76 38.46 30.11 25.00
Cornus florida 0.83 7.14 3.99 2.42 3.85 3.13
Fagus grandifolia 7.72 35.71 21.72 12.60 19.23 15.91 41.67
Hex opaca 1.62 3.85 2.73 100.00
Nyssa sylvatica 1.29 7.14 4.22 30.09 26.92 28.51 33.33
Quercus alba 65.62 21.43 43.52 31.51 7.69 19.60
Quercus falcata 21.97 7.14 14.56
192
SCPM Plot 10. sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 0.52 6.67 3.59 11.26 14.29 12.77 24.00 15.94
Amefanchier arborea 2.90
Carya glabra 6.30 6.67 6.48 28.45 14.29 21.37
Carya tomentosa 3.55 13.33 8.44
Cornus florida 1.21 6.67 3.94 30.97 21.43 26.20 21.74
Euonymus americana 5.80
Fagus grandifolia 0.52 6.67 3.59 20.00 2.90
Gaylussacia frondosa
Ilex opaca 4.00 4.35
Juniperus virginiana 1.75 7.14 4.45 1.45
Liquidambar styracrflua 7.25
Nyssa sylvatica 2.38 7.14 4.76 4.00
Prunus serotina 2.90
Quercus alba 72.59 46.67 59.63 4.35
Quercus falcata 14.57 6.67 10.62
Quercus velutina 4.00
Sassafras albidum 0.74 6.67 3.70 25.19 35.71 30.45 44.00 13.04
Vaccinium spp. 17.39
SCPM Plot 10, sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 1.49 8.33 4.91 65.98 42.86 54.42 13.33 5.56
Carya glabra 9.59 8.33 8.96
Carya tomentosa 5.79 16.67 11.23
Cornus florida 1.70 8.33 5.02
Fagus grandifolia 1.12 8.33 4.73 8.42 14.29 11.35 46.67 16.67
Gaylussacia frondosa 66.67
Ilex opaca 13.33 5.56
Juniperus virginiana 11.00 14.29 12.64 5.56
Nyssa sylvatica 13.33
Quercus alba 57.50 33.33 45.42
Quercus falcata 21.59 8.33 14.96 13.33
Sassafras albidum 1.21 8.33 4.77 14.60 28.57 21.59
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SCPM Plot 11, sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 40.00 41.67
Amelanchier arborea 2.08
Carya pallida 12.77 7.69 10.23
Comus Honda 1.67 15.38 8.53 71.98 74.07 73.03 40.00 12.50
Euonymus americana 2.08
Fagus grandifolia 6.43 7.69 7.06 4.36 7.41 5.88 5.00 6.25
Ilex opaca 2.42 3.70 3.06 6.25
Juniperus virginiana 0.87 3.70 2.29
Liquidambar styradHua 5.44 3.70 4.57
Uriodendron tulipifera 29.57 15.38 22.48 8.73 3.70 6.22
Oxydendron arboreum 4.14 23.08 13.61
Quercus alba 44.43 23.08 33.75 2.08
Quercus rubra 6.19 3.70 4.95
Sassafras albidum 0.99 7.69 4.34 10.00 4.17
Vaccinium spp. 5.00 22.92
SCPM Plot 11. sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 11.09 16.67 13.88 54.55
Comus Honda 71.98 50.00 60.99 27.27
Fagus grandifolia 7.22 11.11 9.17 8.78 16.67 12.72 9.09 42.86
Ilex opaca 6.52 8.33 7.43
Juniperus virginiana 1.63 8.33 4.98
Uquidambar styraciHua 9.09
Uriodendron tulipifera 35.37 22.22 28.80
Oxydendron arboreum 4.08 22.22 13.15
Quercus alba 52.05 33.33 42.69
Sassafras albidum 1.27 11.11 6.19
Vaccinium stamineum 57.14
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SCPM Plot 12. sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acer rubrum 2.32 6.25 4.29 5.16 2.86 4.01 9.09 2.37
Amelanchier arborea 0.59
Carya pallida 26.91 18.75 22.83
Carya tomentosa 19.67 6.25 12.96
Cornus florida 28.33 25.71 27.02 27.27 1.78
Fagus grandifolia 18.80 20.00 19.40 18.18 1.78
Gaylussacia frondosa
Hex opaca 0.97 6.25 3.61 34.06 31.43 32.74
Nyssa sylvatica 6.92 18.75 12.84 10.00 14.29 12.14 9.09
Oxydendron arboreum 1.81 6.25 4.03 0.64 2.86 1.75
Prunus serotina 9.09
Quercus alba 0.89 6.25 3.57 3.02 2.86 2.94
Quercus coccinea 30.23 18.75 24.49
Quercus rubra 2.32 6.25 4.29
Quercus velutina 7.97 6.25 7.11
Vaccinium spp. 27.27 90.53
Viburnum acerifolium 2.96
SCPM Plot 12, sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 7.42 18.18 12.80
Carya tomentosa 58.12 27.27 42.69
Cornus florida 18.83 12.50 15.66 14.29
Fagus grandifolia 23.90 25.00 24.45 42.86
Gaylussacia frondosa 77.78
Hex opaca 8.75 36.36 22.56 20.96 25.00 22.98 14.29 11.11
Nyssa sylvatica 15.82 18.75 17.29 14.29
Oxydendron arboreum 4.57 9.09 6.83 1.30 6.25 3.78 11.11
Quercus alba 19.19 12.50 15.84
Quercus coccinea 21.15 9.09 15.12
Vaccinium stamineum 14.29
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SCPM Plot 13. sampled in 1994
Species >10
cm
Rei.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 0.67 6.25 3.46 37.20 35.14 36.17 3.70
Amelanchier arborea 0.53
Carya glabra 16.67
Castanea pumila 0.54 2.70 1.62 0.26
Comus florida 0.26
Corylus americana 0.53
Fagus grandifolia 2.81 18.75 10.78 40.93 35.14 38.03 50.00 2.38
Hex opaca 0.73 6.25 3.49 7.47 8.11 7.79 16.67 2.38
Juniperus virginiana 0.26
Nyssa sylvatica 3.67 5.41 4.54 0.26
Oxydendron arboreum 2.95 2.70 2.82
Pinus virginiana 25.42 25.00 25.21
Quercus alba 70.37 43.75 57.06
Quercus coccinea 2.95 2.70 2.82
Sassafras albidum 4.30 8.11 6.20 16.67 1.06
Vaccinium spp. 88.36
SCPM Plot 13, sampled In 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 2.62 10.53 6.57 66.97 54.55 60.76 10.53
Castanea dentata 5.26
Fagus grandifolia 4.64 26.32 15.48 24.21 27.27 25.74 47.37 0.48
Gaylussacia baccata 2.38
Gaylussacia frondosa 95.24
Ilex opaca 2.28 15.79 9.03 6.25 13,64 9.94 21.05 0.48
Nyssa sylvatica 2.56 4.55 3.55 5.26
Pinus virginiana 13.54 15.79 14.66
Quercus alba 76.93 31.58 54.25
Sassafras albidum 10.53
Vaccinium stamineum 1.43
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SCPM Plot 14, sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 2.00 17.65 9.82 22.62 24.24 23.43 4.82
Castanea pumila 3.61
Cornus florida 3.51 9.09 6.30
Fagus grandifolia 22.72 23.53 23.13 55.28 48.48 51.88 7.23
Ilex opaca 1.28 5.88 3.58 18.59 18.18 18.39 75.00 2.41
Nyssa sylvatica 0.52 5.88 3.20
Pinus taeda 3.44 5.88 4.66
Quercus alba 70.03 41.18 55.60
Sassafras albidum 25.00 1.20
Vaccinium spp. 75.90
Viburnum acerifolium 4.82
SCPM Plot 14, sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 2.28 17.65 9.97 31.33 28.57 29.95
Fagus grandifolia 26.05 35.29 30.67 45.71 42.86 44.28 2.56
Gaylussacia baccata 29.49
Gaylussacia frondosa 66.67
Ilex opaca 1.62 5.88 3.75 22.96 28.57 25.77 100.00 1.28
Nyssa sylvatica 0.66 5.88 3.27
Pinus taeda 3.64 5.88 4.76
Quercus alba 65.74 29.41 47.58
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SCPM Plot 15. sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-10cm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 2.08 14.29 8.19 9.96 10.53 10.24 18.18 16.67
Castanea pumila 0.78 5.26 3.02 9.09
Fagus grandifolia 40.21 42.86 41.53 62.79 52.63 57.71 18.18
Ilex opaca 2.23 14.29 8.26 24.49 26.32 25.40 54.55 25.00
Nyssa sylvatica 3.84 7.14 5.49
Pinus virginiana 11.47 7.14 9.31
Quercus alba 27.28 7.14 17.21
Quercus coccinea 12.89 7.14 10.02 1.99 5.26 3.63
Sassafras albidum 8.33
Vaccinium spp. 16.67
Viburnum acerifolium 33.33
SCPM Plot 15. sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 3.02 20.00 11.51 12.09 11.76 11.93
Fagus grandifolia 44.97 46.67 45.82 56.06 47.06 51.56 33.33 66.67
Gaylussacia frondosa 33.33
Ilex opaca 1.55 13.33 7.44 31.85 41.18 36.51 66.67
Nyssa sylvatica 3.85 6.67 5.26
Quercus alba 31.84 6.67 19.25
Quercus cocdnea 14.77 6.67 10.72
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SCPM Plot 16, sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 9.43 26.32 17.87 31.54 21.05 26.30 40.00 8.82
Carya glabra 4.22 5.26 4.74
Carya pallida 8.81 5.26 7.04
Carya tomentosa 8.81 5.26 7.04
Cornus florida 2.09 5.26 3.68 20.00 4.41
Corylus americana 2.94
Fagus grandifolia 23.36 21.05 22.21 54.75 63.16 58.95 2.94
Ilex opaca 1.13 5.26 3.20 11.62 10.53 11.07 20.00 4.41
Nyssa sylvatica 2.80 5.26 4.03 1.47
Pinus taeda 3.06 5.26 4.16
Quercus alba 30.86 10.53 20.69
Quercus rubra 7.51 10.53 9.02
Vaccinium spp. 16.18
Viburnum acerifolium 20.00 58.82
SCPM Plot 16. sampled in 2003
Species >10 >10cm 
cm Rel. 
Rel. Dens. 
Dom.
>10cm 2.5-10 2.5-1 Ocm 2.5-10cm Sap Seed
I.V. cm Rel. Rel. I.V. Rel. Rel.
Dom. Dens. Dens. Dens
Acerrubrum 10.81 33.33 22.07
Carya glabra 4.12 5.56 4.84
Carya pallida 9.05 5.56 7.30
Carya tomentosa 8.82 5.56 7.19
Comus florida 5.23 7.69 6.46
Fagus grandifolia 22.95 16.67 19.81 82.29 76.92 79.61
Gaylussacia frondosa
Ilex opaca 1.84 11.11 6.47 12.48 15.38 13.93
Quercus alba 33.25 11.11 22.18
Quercus rubra 9.17 11.11 10.14
33.33
66.67
20.00
80.00
SCPM Plot 17. sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 6.41 30.00 18.21 39.26 37.50 38.38 57.14 24.32
Comus florida 7.14
Diospyros virginiana 2.70
Fagus grandifolia 12.96 25.00 18.98 43.08 40.63 41.85 7.14 5.41
Hex opaca 7.23 15.63 11.43 7.14 16.22
Nyssa sylvatica 7.14
Oxydendron arboreum 4.35 15.00 9.68 10.42 6.25 8.34 14.29 2.70
Pinus virginiana 15.12 10.00 12.56
Quercus alba 29.89 10.00 19.95
Quercus falcata 18.53 5.00 11.76
Quercus rubra 12.74 5.00 8.87
Vacc. & Gay. spp. 37.84
Viburnum acerifolium 10.81
SCPM Plot 17. sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 4.93 20.00 12.47 50.14 50.00 50.07 60.00
Fagus grandifolia 16.52 33.33 24.92 34.55 29.17 31.86 20.00 5.13
Gaylussacia frondosa 71.79
Ilex opaca 6.66 8.33 7.50 10.00 7.69
Oxydendron arboreum 5.02 20.00 12.51 8.64 12.50 10.57 10.00
Quercus alba 35.48 13.33 24.41
Quercus falcata 22.46 6.67 14.56
Quercus rubra 15.60 6.67 11.13
Vaccinium stamineum 15.38
SCPM Plot 18, sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 4.38 26.67 15.52 65.09 66.67 65.88 70.00 30.19
Comus Honda 1.20 6.67 3.93 11.32
Bagnus sp. 5.00 1.89
Fagus grandifolia 17.80 20.00 18.90 5.00 7.55
Ilex opaca 24.14 22.22 23.18 10.00 13.21
Liquidambar styraciflua 1.03 2.78 1.90 1.89
Oxydendron arboreum 3.62 20.00 11.81 9.74 8.33 9.04 10.00 1.89
Quercus alba 73.01 26.67 49.84
Vaccinium spp. 11.32
Viburnum sp. 20.75
SCPM Plot 18, sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acer rubrum 5.70 33.33 19.51 49.29 62.96 56.13 42.86
Comus florida 1.11 6.67 3.89 11.72 7.41 9.56
Fagus grandifolia 16.88 13.33 15.11 14.29 50.00
Gaylussacia frondosa 16.67
Hex opaca 29.39 18.52 23.95 42.86 33.33
Oxydendron arboreum 3.54 20.00 11.77 9.60 11.11 10.36
Quercus alba 72.77 26.67 49.72
SCPM Plot 19. sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 10.89 35.71 23.30 31.81 35.29 33.55 33.33 6.32
Amelanchier arborea 2.11
Castanea pumila 1.05
Cornus florida 9.26 11.76 10.51 4.21
Euonymus americana 105
Fagus grandifolia 7.94 21.43 14.69 55.85 47.06 51.45 16.67 5.26
flex opaca 3.08 5.88 4.48 7.37
Juniperus virginiana 2.11
Uriodendron tulipifera 1.78 7.14 4.46
Oxydendron arboreum 2.11
Quercus alba 79.39 35.71 57.55
Vaccinium spp. 16.67 43.16
Viburnum sp. 33.33 25.26
SCPM Plot 19, sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 4.43 28.57 16.50 46.81 38.89 42.85 16.67 4.55
Fagus grandifolia 11.28 28.57 19.93 47.13 50.00 48.57 66.67 22.73
Gaylussacia frondosa 63.64
Ilex opaca 5.16 5.56 5.36 4.55
Juniperus virginiana 4.55
Uriodendron tulipifera 2.21 7.14 4.68
Oxydendron arboreum 0.90 5.56 3.23 16.67
Quercus alba 82.07 35.71 58.89
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SCPM Plot 20, sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 4.54 16.67 10.60 18.04 7.14 12.59 15.38 10.53
Carya pallida 5.26
Carya tomentosa 5.42 8.33 6.87
Comus florida 2.54 7.14 4.84 30.77 2.63
Euonymus americana 13.16
Fagus grandifolia 25.13 41.67 33.40 62.09 64.29 63.19 30.77 21.05
Ilex opaca 8.81 14.29 11.55 15.38 13.16
Uriodendron tulipifera 25.89 8.33 17.11
Oxydendron arboreum 8.53 7.14 7.83 2.63
Quercus alba 39.02 25.00 32.01
Vaccinium spp. 5.26
Viburnum sp. 7.69 26.32
SCPM Plot 20. sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1Ocm 
Rel. 
Dens.
2.5-10cm
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 4.93 16.67 10.80 33.93 20.00 26.96 9.09
Carya tomentosa 6.12 8.33 7.22
Cornus florida 14.83 20.00 17.41 9.09
Fagus grandifolia 25.83 50.00 37.91 28.73 36.00 32.37 63.64 76.92
Hex opaca 14.51 20.00 17.25 18.18
Uriodendron tulipifera 28.44 8.33 18.38
Oxydendron arboreum 8.00 4.00 6.00
Quercus alba 34.68 16.67 25.68
Vaccinium stamineum 23.08
SCPM Plot 21. sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 6.73 38.46 22.60 59.35 44.44 51.89 18.75 13.04
Comus florida 20.96 22.22 21.59 18.75
Fagus grandifolia 71.32 38.46 54.89 17.88 27.78 22.83 50.00 10.87
Ilex opaca 1.81 5.56 3.68 6.25 23.91
Pinus virginiana 12.47 7.69 10.08
Quercus rubra 9.48 15.38 12.43
Vaccinium spp. 6.25 15.22
Viburnum sp. 36.96
SCPM Plot 21, sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 7.81 40.00 23.90 41.43 23.08 32.26 33.33
Fagus grandifolia 63.03 40.00 51.51 38.90 46.15 42.53 14.29
Gaylussacia frondosa 28.57
Ilex opaca 19.67 30.77 25.22 33.33 57.14
Pinus virginiana 12.10 6.67 9.38
Quercus alba 17.07 13.33 15.20
Vaccinium stamineum 33.33
SCPM Plot 22. sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 16.18 18.75 17.47 44.44 53.85
AmeJanchier arborea 3.85
Carya glabra 1.15 9.09 5.12
Cornus florida 35.82 37.50 36.66
Euonymus americana 3.85
Fagus grandifolia 29.39 54.55 41.97 38.21 31.25 34.73 11.11 7.69
Ilex opaca 1.15 9.09 5.12 9.80 12.50 11.15 11.11 15.38
Uriodendron tulipifera 16.34 9.09 12.72 3.85
Nyssa sylvatica 33.33
Quercus alba 15.68 9.09 12.39
Quercus rubra 36.28 9.09 22.68
Vaccinium spp. 3.85
Viburnum sp. 7.69
SCPM Plot 22. sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 0.70 7.69 4.20 33.69 33.33 33.51 50.00
Carya glabra 1.05 7.69 4.37
Cornus florida 25.54 44.44 34.99
Fagus grandifolia 27.72 53.85 40.78 40.77 22.22 31.50
Ilex opaca 0.98 7.69 4.33 50.00
Uriodendron tulipifera 18.45 7.69 13.07
Quercus alba 15.93 7.69 11.81
Quercus rubra 35.17 7.69 21.43
Vaccinium stamineum 100.00
SCPM Plot 23. sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 3.35 26.32 14.83 18.99 11.11 15.05 11.11 18.03
Amelanchier arborea 1.64
Carya tomentosa 1.64
Castanea dentata 11.11
Comus florida 22.22 19.67
Fagus grandifolia 0.27 5.26 2.77 47.83 55.56 51.69 8.20
Ilex opaca 0.50 5.26 2.88 14.19 22.22 18.20 11.11 6.56
Uriodendron tulipifera 0.80 5.26 3.03
Nyssa sylvatica 0.75 10.53 5.64 18.99 11.11 15.05 11.11 1.64
Oxydendron arboreum 11.11
Pinus virginiana 19.52 15.79 17.65
Quercus alba 46.20 15.79 31.00 11.11
Quercus velutina 28.54 10.53 19.53
Sassafras albidum 0.07 5.26 2.67 11.11 3.28
Vaccinium spp. 1.64
Viburnum sp. 37.70
SCPM Plot 23, sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 3.51 28.57 16.04 33.71 16.67 25.19
Comus florida 12.50
Fagus grandifolia 0.56 7.14 3.85 13.45 16.67 15.06 50.00 23.53
Gaylussacia frondosa 11.76
Hex opaca 0.61 7.14 3.88 39.31 33.33 36.32 37.50 11.76
Oxydendron arboreum 7.56 16.67 12.11
Pinus virginiana 19.14 21.43 20.29
Quercus alba 47.23 21.43 34.33
Quercus velutina 28.95 14.29 21.62
Sassafras albidum 5.98 16.67 11.32
Vaccinium fuscatum 41.18
Vaccinium stamineum 11.76
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SCPM Plot 24. sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Ret. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 4.39 26.09 15.24 5.52 8.70 7.11 4.00
Carya glabra 4.30 4.35 4.32
Carya tomentosa 6.20 17.39 11.80
Castanea dentata 2.08 4.35 3.21 5.26
Comus florida 8.74 13.04 10.89 21.05 10.00
Diospyros virginiana 5.26 2.00
Fagus grandifolia 20.70 30.43 25.57 26.32 10.00
Ilex opaca 3.35 4.35 3.85 48.41 26.09 37.25 5.26 4.00
Uriodendron tulipifera 7.87 4.35 6.11 2.00
Nyssa sylvatica 14.55 17.39 15.97 21.05
Pinus taeda 17.88 13.04 15.46
Quercus alba 16.59 8.70 12.64 10.53
Quercus rubra 25.07 8.70 16.88
Quercus velutina 14.35 13.04 13.70
Sassafras albidum 5.26
Vaccinium spp. 14.00
Viburnum sp. 54.00
SCPM Plot 24, sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 4.37 26.32 15.34 6.49 10.00 8.24 16.67
Carya glabra 4.63 5.26 4.95
Carya tomentosa 5.05 15.79 10.42
Fagus grandifolia 39.53 45.00 42.27 50.00 33.33
Gaylussacia baccata 22.22
Ilex opaca 0.83 5.26 3.04 46.50 30.00 38.25 11.11
Uriodendron tulipifera 8.46 5.26 6.86
Nyssa sylvatica 6.49 10.00 8.24
Pinus taeda 16.40 10.53 13.46
Quercus alba 18.71 10.53 14.62
Quercus rubra 27.14 10.53 18.83 0.99 5.00 2.99 16.67
Quercus velutina 14.41 10.53 12.47
Sassafras albidum 16.67
Vaccinium fuscatum 22.22
Vaccinium stamineum 11.11
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SCPM Plot 25. sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 12.51 6.67 9.59 26.32 16.13
Asimina triloba 4.84
Carya cordiformis 4.84
Carya glabra 4.84
Carya tomentosa 6.41 23.08 14.75 31.08 20.00 25.54 11.29
Cornus Honda 2.62 23.08 12.85 43.24 53.33 48.29 31.58 9.68
Corylus americana 1.61
Diospyros virginiana 4.84
Fagus grandifolia 1.29 7.69 4.49 1.39 6.67 4.03 10.53 3.23
Fraxinus pennsylvanica 5.26
Ilex opaca 9.88 6.67 8.28 5.26 1.61
Juniperus virginiana 1.89 6.67 4.28 5.26
Uriodendron tulipifera 48.76 7.69 28.22
Nyssa sylvatica 10.53 3.23
Pinus taeda 6.86 7.69 7.27
Quercus alba 1.61
Quercus coccinea 11.59 7.69 9.64
Quercus rubra 22.48 23.08 22.78
Sassafras albidum 4.84
Vaccinium spp. 5.26 27.42
SCPM Plot 25, sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 0.67 9.09 4.88 13.64
Carya glabra 16.84 12.50 14.67 4.55
Carya pallida 12.50
Carya tomentosa 6.71 27.27 16.99 21.32 12.50 16.91 4.55
Cornus florida 1.71 18.18 9.95 29.28 25.00 27.14 36.36
Diospyros virginiana 12.50
Fagus grandifolia 1.71 9.09 5.40 5.59 25.00 15.30 13.64 50.00
Ilex opaca 23.75 12.50 18.13 13.64
Juniperus virginiana 3.22 12.50 7.86 4.55
Uriodendron tulipifera 48.35 9.09 28.72
Nyssa sylvatica 4.55
Pinus taeda 6.02 9.09 7.56
Quercus coccinea 17.07 9.09 13.08
Quercus rubra 17.75 9.09 13.42
Vaccinium fuscatum 4.55 12.50
Vaccinium stamineum 12.50
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SCPM Plot 26. sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-10cm
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 5.72 25.00 15.36 53.36 47.06 50.21 32.00 21.65
Ameianchier arborea 1.03
Carya glabra 2.06
Carya pallida 3.09
Carya tomentosa 3.09
Castanea dentata 1.03
Castanea pumila 3.09
Cornus florida 40.18 41.18 40.68 36.00 5.15
Diospyros virginiana 6.19
Fagus grandifolia 5.77 33.33 19.55 3.23 5.88 4.56 8.00 4.12
Ilex opaca 3.23 5.88 4.56 4.00 2.06
Juniperus virginiana 2.06
Uriodendron tulipifera 1.03
Nyssa sylvatica 4.00
Prunus serotina 4.00
Quercus alba 78.93 33.33 56.13
Quercus rubra 9.58 8.33 8.96
Quercus velutina 2.06
Sassafras albidum 2.06
Vaccinium spp. 12.37
Viburnum sp. 12.00 27.84
SCPM Plot 26. sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-10cm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 5.88 27.27 16.58 49.30 38.46 43.88 50.00
Comus florida 34.30 38.46 36.38 12.50
Fagus grandifolia 7.94 36.36 22.15 6.40 7.69 7.05 37.50 75.00
Ilex opaca 10.00 15.38 12.69
Juniperus virginiana 25.00
Quercus alba 73.23 27.27 50.25
Quercus rubra 12.95 9.09 11.02
SCPM Plot 27. sampled in 1994
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 24.87 29.41 27.14 37.04 14.55
Amelanchier arborea 1.82
Carpinus carofiniana 3.70 1.82
Carya glabra 18.43 33.33 25.88
Carya tomentosa 9.44 11.11 10.27
Castanea pumila 1.82
Comus florida 22.44 35.29 28.87 14.81 12.73
Diospyros americana 1.82
Fagus grandifolia 24.72 33.33 29.03 2.83 5.88 4.36 22.22 10.91
Fraxinus pennsylvanica 21.82
Ilex opaca 24.52 11.76 18.14 3.70 1.82
Nyssa syh/atica 4.08 11.11 7.59 25.33 17.65 21.49 14.81 1.82
Quercus alba 43.33 11.11 27.22
Quercus rubra 5.45
Quercus velutina 3.64
Vaccinium spp. 3.70 5.45
Viburnum sp. 14.55
SCPM Plot 27, sampled in 2003
Species >10
cm
Rel.
Dom.
>10cm
Rel.
Dens.
>10cm
I.V.
2.5-10 
cm Rel. 
Dom.
2.5-1 Ocm 
Rel. 
Dens.
2.5-1 Ocm 
I.V.
Sap
Rel.
Dens.
Seed
Rel.
Dens
Acerrubrum 51.59 50.00 50.79 30.00
Carya glabra 19.54 30.00 24.77
Carya tomentosa 9.21 10.00 9.60
Cornus florida 26.83 30.77 28.80 15.00
Fagus grandifolia 21.89 30.00 25.95 11.46 11.54 11.50 50.00 33.33
Fraxinus pennsylvanica 2.96 3.85 3.40
Ilex opaca 0.88 10.00 5.44 7.16 3.85 5.50 5.00 33.33
Nyssa sylvatica 4.03 10.00 7.02
Quercus alba 44.44 10.00 27.22
Vaccinium stamineum 33.33
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